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INTRODUCTION 


One who has been aware, through some curious chance, 
of the recent technological history of industry will find 
this study commonplace. It is because such an awareness 
is both unusual and important that Industry’s Coming of 
Age has been written. Perhaps my own preoccupation 
with the problems of contemporary economic life gives 
them an exaggerated importance in my mind; but still one 
cannot avoid knowing, independently of this, that these 
are the problems which furnish the background, even 
the theme, of much of our American literature. No poet, 
novelist or essayist seems able to ignore them altogether, 
though many apparently would like to: the treatment of 
industry in our literature betrays resentment more often 
than acceptance, bewilderment more often than confidence 
or mastery. A certain cumulative complexity may ac- 
count for this—together with some disastrous defects in 
our traditional education and in our economic writing. 
American education cannot be said to have succeeded 
conspicuously in making us at home in our world; and 
economists have not risen to the challenge of a civilization 
which needs an expertness of their sort. 

Living as we do in a world alien to us, it is not sur- 
prising that we think mostly in one of two ways: either 
how to escape, or else how to express our bitterness. 
Literary folk can adjust themselves by distilling upon 
paper the essence of their discomfort; less vocal persons, 
with the same gnawing in their souls, suffer in a silence 
relieved only on occasion and inadequately. Somehow 
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there must come a change. Twisting our hopes backward, 
sighing for past ages we imagine to have been more pleas- 
ant, or vainly straining forward toward the unrealities of 
Utopia—all this must be modified into a willingness to 
accept the clay of to-day as the material of a to-morrow 
which may be molded in our hands. If our world has 
become more complex than we like, if the challenges it 
offers are difficult ones, we must somehow find the re- 
source in our race for their acceptance and the energy for 
their pursuit. The beginning of understanding and con- 
trol are, I am convinced, to be found in description and 
analysis. The problems must appear concisely and clearly. 
Industry, for instance, must not remain hidden to intelli- 
gent eyes in a mist of technical procedures. It must reveal 
its essentials to the scrutiny of all who care to study it. 

For many years I have believed, mostly on the evidence 
of common sense—for there were few quantitative evi- 
dences available to one whose technical equipment was 
that of a theorist—that we were advancing more or less 
rapidly in productivity. In odd moments I have specu- 
lated about its significance. But while progress remained 
something less than startling, no especial attention was 
paid to the phenomenon; and I, along with my contem- 
poraries, neglected to probe for the materials of under- 
standing. The teaching of economics in school and college 
went on, as it always had, almost completely ignoring the 
study of production, and continuing to concentrate largely 
on the conceptual statements of a theory inherited from 
the contributors to an old tradition. Value and distri- 
bution furnish problems still, but our study of them is 
conditioned by their formulation in the England of the 
mid-nineteenth century. Much of our study had been 
wasted upon a purely taxonomic discipline. 
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It had been forgotten that industrial revolutions are a 
function of technological advance. Economists had 
taken their eyes off industry ; its persistent, thrusting power 
~ had gone unnoticed; and the new industrial revolution 
has come upon most of them, therefore, unaware. Such a 
change is apt to grow into an old institutional structure 
unwatched except by the professionally informed; and 
those who have an expert knowledge of industry are now 
more likely to be engineers than economists. When a 
profession becomes so stiffly traditionalized as the eco- 
nomics of the past few decades, nothing less than a revolu- 
tion is required to shake its faith and teaching. It is 
unfortunate, too, that economics has been most backward 
in its educational efforts. Most school texts, strange as 
it may seem to any one who realizes that the industrial 
structure is being rebuilt under our eyes, have changed 
but little in thirty years. In the midst of revolution there 
has been a little island of peace. But we are paying for 
it even now: a generation has gone out of the educational 
system almost wholly ignorant of economic affairs. One 
who doubts the economists’ and educators’ responsibility 
for this may test the fact by picking up again the text 
he used in school or college and finding in it, if he can, 
something which will explain to him the modern factory, 
the system of our market exchanges, or the working life 
with its rhythms dominated by machine routine. 

There have been two mitigating circumstances. In 
schools of business the realities of the functioning system 
have come gradually to be analyzed and taught to future 
business men; and some analysts of the price system have 
gone a long way toward undermining the authority of 
traditional economics. But orthodoxy, in spite of these 
developments, has maintained its hold. What is happen- 
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ing to industry on its technological side, has almost — 
completely escaped the notice of those who might have 
found a place for it in theory or in educational programs. _ 
But it is precisely these technologies which have changed 
most. And they must be worked into the structure of 
our doctrine. A civilization which is inescapably in- 
dustrialized must come to self-realization before it can 
hope to subject industry to its uses. There is no other 
way. 

At once the most easily measurable and the most favor- 
able result of changing technique can now be seen to be 
an immense gain in the power to produce goods, to raise 
the levels of living—a power thwarted by misunder- 
standing and lack of intelligent direction, but still yielding 
startling evidence of advance. To understand how this 
achievement can be furthered rather than hampered, it is 
first of all necessary to investigate its causes. The greater 
part of this study will be devoted to this. Afterward we 
shall return to the problem of discipline, of creating from 
adolescence, with its trials and terrors, a normal and 
healthy maturity. Adolescence, in spite of its vagaries, 
is what adulthood must grow from. We must not expect 
to change its nature and we must try not to pervert its 
meaning. In fact we shall find ourselves merely pointing 
out what is favorable and what is not, and asking for 
encouragement or repression as the case may be. 


R.Gi Ty. 
Columbia University. 
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CHAPTER I 
PROGRESS IN PRODUCTIVITY 


1. The increase of productivity per man-hour in industry. 
For certain of the facts concerning the extent of our 
increased productivity—one large phase of industry’s 
coming of age—we owe a debt of gratitude to the Bureau 
of Labor Statistics of our Department of Labor. Begin- 
ning in July, 1926, there began in the Monthly Review of 
Labor Statistics the publication of a series of articles, which, 
‘more than any other account which has been made avail- 
able, bring home the striking conclusion that there is 
revolution in our midst.! From this source we shall learn 
only, however, that there has been an increase in the pro- 
ductivity per man-hour—which means, of course, the ac- 
complishment of one man working one hour. For evidence 
of general increases in productivity we must turn to other 
sources. For it will be seen that the fact that some men, 
in some occupations, accomplish more in each hour of 
work, need not mean that all men produce a greater total 
of goods in, say, a year of American experience. And this 
is because men are not equally efficient and neither are 
groups ofmen. It happens in this case that greater product 


1 Those interested in the statistical procedure of Mr. Ewan Clague, 
the writer of the articles, and the difficulties which were met in the 
investigation, will find a complete exposition in the Review. We 
shall here refer only to his general results. Mr, Clague had the whole 
investigation in charge. 


1 


2 INDUSTRY’S COMING OF AGE 


is achieved, as we shall see a little later; but not so great 
a product, perhaps, as would result if all occupations were 
as efficient as the best of them. This, indeed, is one of our 
problems—to bring the worst up to the standard of the 
best. 

Perhaps a word of warning and explanation would 
better be inserted just here; when men are spoken of as 
efficient or inefficient, the workers involved are not really 
being discussed at all. There is probably no difference, 
or very little at most, in the various working groups in- 
volved. They are the same men. We shall have occasion 
to note this again and again; but it cannot be repeated too 
frequently that efficiency, or the lack of it, is the re- 
sponsibility of managers, not of workers. The industrial 
revolution has completely denuded the worker of respon- 
sibility, just as, also, it has stolen away his skill. The 
general policy of workers’ organizations can help or hinder 
the progress of industry; but the worker on the job can 
scarcely affect the issue. It is the machine and the way 
it is managed, the materials and forces, and the manner of 
their marshaling, which make the difference, in our day, 
between efficiency and the lack of it. This has been too 
little understood. 

For whatever cause, the change in the manner of work 
has come, and we are now able to see the results it has so 
far had, as well as what sort of program is foreshadowed. 
By way of introduction, Mr. Clague’s report has to say: 


There is taking place in the United States today a new in- 
dustrial revolution which may far exceed in economic importance 
that older industrial revolution ushered in by the series of 
mechanical inventions which occurred in England in the last 
quarter of the eighteenth century, and which eventually trans- 
formed English industrial, political and social life. Many people 
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today are aware of the fact that great improvements in machin- 
ery, processes, management, and output are taking place; but, 
except for a few magazine articles from time to time, very little 
has been done to express this advance in productive efficiency 
in comprehensive terms. Some people have hesitated to accept 
as typical of industrial production as a whole the surprising 
figures of improved output in particular plants or establishments. 
And yet, even when we deal in mass figures, the facts stand out 
clearly and unmistakably. We are at the present time expe- 
riencing what is perhaps the most remarkable advance in pro- 
ductive efficiency in the history of the modern industrial system. 
In the automobile industry the output per man in 1925 was three 
times as great as it was in 1914, an almost incredible increase 
in productivity in an industry which had attained, even before 
1914, a high state of efficiency. 


The following table will serve to summarize the results 
of this exhaustive investigation. The base used was the 
year 1914; the figure which appears is the 1925 percentage 
of the index for 1914. 


Steel works and rolling mills 153 
Automobile manufacturing 310 
Boot and shoe manufacturing 116.5 
Paper and pulp making 125.7 
Cement making 157.8 
Leather working 128.2 
Flour milling 139 
Cane-sugar refining 127.3 
Petroleum refining 177.3 
Slaughtering and meat packing 110.7 
Rubber tire making 311 


This means that steel workers were producing 53 per 
cent more steel in the same number of man-hours in 1925 
than they were producing in 1914; that cement makers 
averaged a 57 per cent larger product per hour worked, 
and so on throughout the list. We might add to this, 
what has developed since, that railroad labor produced 
254 traffic units per man-hour in 1926 compared with 100 
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in 1890. ‘Taken together these yield an impressive com- 
posite picture of increased individual effectiveness in pro- 
duction. 

For the sake of completeness, also, it might be well to 
report that even in our most backward industry—agri- 
culture—there have been really impressive gains in effi- 
ciency per person engaged in producing. We probably 
have doubled the output per man since the beginning of 
this century. And just as in the industries cited, the 
advances have been most rapid in the last decade, even 
the last few years. All the problems of agriculture will 
not be solved when this new efficiency movement has 
progressed further, any more than will the problems of 
any other industry; but many of them will. And it may 
be interesting to cite the illustration of the 88 farmers in 
Nebraska whose average yields for 1925 and 1926 were 
raised to 601% bushels of corn per acre under the stimulus 
of ten-acre corn-growing contests. The ten-year average 
yield for that region was 33 bushels. Many similar illus- 
trations might be cited to show that in agriculture, as in 
industry, productivity in certain instances is much greater 
than the average. Mr. Peter Lux of Shelbyville, Indiana, 
for instance, has maintained a nine-year average corn 
yield for his whole farm of 86 bushels per acre. In one 
year the yield rose to 104 bushels. And these results are 
farfrom uncommon. But compared with them the general 
average of yields is tragically low. At best, we can point 
to only a few instances in which the obvious possibilities 
have been attained. Agriculture is a backward art, if it 
is compared, as a whole, with manufacturing technique. 

If we possessed no other evidence concerning manu- 
facturing industries than is represented by the summary 
we have made it would be enough to justify Mr. Clague’s 
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reference to ‘‘a new industrial revolution” even though 
what appears is only that each man produces more in each 
hour that he works. We shall turn to other evidence a 
little later which will show the general results of this 
heightened personal productivity. Before we do this, 
however, we may profitably pause over the results of a 
study by Ann Jamba into the productivity of a New 
England cotton mill.1_ The significance of this study is 
that it furnishes figures running back to 1850, showing a 
gradual increase of productivity down to 1919; and reveals 
an immense increase between 1919 and 1925. 

MAN-HOUR PRODUCTION OF COTTON CLOTH IN A NEW ENGLAND COTTON 

MILL, SHOWING PERCENTAGE INCREASES, 1850 To 1925 


Item 1850]1876|1890|1910}1919 1925 
- Pounds produced per 3 
man-hour 1.21|2. 2813 20/3. 18/3. 84] | Bie sen 
Per cent of increase Pee 18S SO el erie! | Een 


This table does more than merely demonstrate a 
great increase in efficiency. It shows a difference between 
the two products manufactured in this mill which is 
highly significant. The making of sheeting, which registers 
the greatly increased efficiency, was done, during the 
last period, in a newly-built mill under the best conditions; 
the flannel-making remained in the old mill. The results 
speak for themselves and furnish a key to some explana- 
tions for our heightened productivity which will be sought 
later. 

These summary tabulations of increased man-effective- 
ness in manufacturing represent a considerable and intri- 


1 Monthly Labor Review, xxiii, 701 (October, 1926). 
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cate investigation which is not described here but which is 
available to anyone who will look up the sources. For 
our purposes, the important point appears in the picture 
they present of a startling rise in our manifest power to 
produce goods. It appears not to be confined to any 
particular industry but to be common to many industries 
which make the ordinary goods of everyday use. It does 
seem to be more startling in some than in others however, 
a fact which we ought not to overlook when we come to a 
consideration of the theories which would account for it. 
The fact that automobiles are made with such great effi- 
ciency may mean that other industries, so far as they can, 
ought to find their patterns of organization there.? 
Whatever other conclusions we may draw from them, 
we must admit an amazing advance in efficiency in a 
number of instances. We are even justified, perhaps, in 
going so far as to say that they show what is possible— 
practically possible, even easily possible—for industry as 
a whole. We ought to view this new change in industry 
as nearly as we can manage in the same way we view the 
so-called industrial revolution which occurred in late 


1 Industrialists have already been warned that there is a lesson 
here which they must learn. J. H. Van Deventer in Industrial 
Management for January, 1926, asks for a consideration of the 
special achievements of the automotive industry. He asks the 
heads of a number of motor companies to summarize causes and 
then offers the suggestion of his own that, “months of research 
have enabled us to segregate seven factors, which, working in combi- 
nation, have been chiefly responsible for these results: (1) Standardiza- 
tion and quantity production, (2) mechanical handling (conveyors, 
etc.) and the resultant pace-making, (3) automatic production- 
machinery, (4) quality of factory supervision, (5) labor efficiency, 
(6) purchasing policies and methods, (7) sales policy of passing cost 
reductions to consumer.” All these are interesting to us here as 
foreshadowing the discussion which will follow concerning these 
causes. 
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eighteenth century England. We can see now something of 
what happened then. There was an invention, then a 
period of years in which its effects began to be felt; then 
another, with a similar wait for effects, and so on. It was 
a good half-century before industry was remade in the 
new image. Inventions are, however, cumulative. One 
prepares the way for several subsequent ones, each of 
these, in turn, for several more—and so progress occurs at 
a rate of advance for which there are no mathematical 
symbols. But some of these inventions are more basic 
than others in the sense of engendering progeny—which 
again makes calculation or prediction difficult. From 
the manifest results in productivity to which we have 
already pointed, it seems a fair inference that along about 
the beginning of the twentieth century or a little before, 
’ some new inventions took place which were of a very basic 
sort—not necessarily inventions of machines, for processes 
and forms of organization are as important as machines 
in the total ensemble of industry. Indeed, from the fact 
that our increased productivity seems to extend to many 
different industries, we may infer that it was of the nature 
of processes rather than machines. 

That what is demonstrated to be occurring in some 
sections of industries has not yet occurred in all industries 
should not be taken as proof that it never will. We ought 
rather to remember that changes are, after all, slow, and 
slow because of the time required for a new technique to 
permeate the whole structure of industry. Spring does 
not become summer in a day. The importance of the 
illustration of the cotton mill used above appears to be 
very great in this connection. We see that there was a 
great increase very early; then a slowing down; and sud- 
denly the greatest one of all in much the shortest period 
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measured. But the great increase in efficiency was confined 
to the making of sheeting and did not extend to the making 
of flannel. How account for these differences? This 
much seems clear, at least: That a new factory was needed 
to achieve the new efficiency. Whatever the secret may 
be of the gains we have made, it seems that they cannot 
come into full effect without the scrapping of old plant 
and building anew. The new efficiency, then, waits on 
rebuilding. If one knows anything about old-established 
businesses he knows the reluctance to scrap and begin 
over; he knows also that as margins of profit fall, there are 
smaller and smaller funds to do it with. It is difficult to 
do more than pay market rates of wages and keep up 
dividends. Sometimes these cannot be met; and, if 
wages are sacrificed, there ensue the results to be seen in 
so many New England cities and towns just now: low- 
living standards and pervasive unrest. If dividends are 
sacrificed, capital cannot be attracted and the situation 
develops from something bad into something worse. It 
might be possible on this basis to explain, partly, why 
automobile-making seems to have advanced more rapidly 
than any other industry in efficiency. It was a new 
industry; and all its plants are new. 

We see one cause, at least, for delay in the communi- 
cation of new efficiencies from one industry or one business 
to another—unwillingness or inability to scrap plant and 
build anew. There are others we have not mentioned, 
but from this alone we can infer that the process is neces- 
sarily slow and jerky but also that it is certain. Sooner 
or later inefficiency strangles business. We may keep it 
alive temporarily with monopolies or even with subsidies 
—as by tariffs for protection,—but it must eventually 
die. But this is to anticipate: we shall discuss at some 
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length, later on, what seem the most likely causes of effi- 
ciency and what are the chief difficulties in its attainment. 
We shall now consider briefly evidences that there are not 
only individual instances of greater efficiency, but that 
productivity as a whole exhibits a rising curve. 


2. Increase in general productivity. 

If it is interesting to know from first-hand investigations 
such as produced the figures concerning productivity just 
quoted that we are making gains in individual efficiency, 
it is much more interesting to see the reflection of this in 
general figures. We know now that industries can be 
more efficient; but we also know that American industries 
actually are more efficient. The testimony to this effect 
is almost universal. It will be well to examine some of it. 
_ The chief of the Bureau of Foreign and Domestic Com- 

merce of the United States Department of Commerce, Dr. 
Julius Klein, in a recent statement, commented upon the 
fact that our exports had grown greatly in recent years, 
showing, in fact, for the fiscal year 1925-26 the huge total 
of $2,572,000,000 and this was for manufactured or semi- 
manufactured goods only. This was an increase of 160 
per cent over the prewar average and 59 per cent over 
1921-22. These goods—manufactured and semimanu- 
factured—make up 47 per cent of our total exports from 
1910 to 1914 and 60 per cent in 1925-26, a fact which, in 
itself, is of significance if one stops to think it over. “And,” 
Dr. Klein adds, ‘finished manufactures show even a 
greater growth than partly manufactured goods.” Evi- 
dently our manufacturing efficiency is finding for our 
goods an increased market abroad, not, probably, because 
they are better, but because we can make and sell them 
more cheaply. At any rate it is a solid fact, and one worth 
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remembering, that our exports have increased enormously 
and that their bulk is made up not of raw materials, but 
of manufactured goods—and with a rapid further swing 
in that direction apparently under way. 

So unusually rapid a change in economic arrangements 
as is evidenced here has, of course, caused a good deal of 
comment. Secretary Hoover was speaking of this situa- 
tion when he said in New York in March, 1926: 


If we examine the reasons why we should have been almost 
unique among nations in foreign trade recovery, I believe we 
can justly claim that it has been due to certain distinctively 
American accomplishments, and that in these accomplishments 
lies the confidence for the future. Our expansion of foreign trade 
is a part of our domestic progress, both socially and econom- 
ically. And in this progress I would first mention the accumu- 
lative value of the intensified education, both elementary and 
higher, which we have been dinning into the American youth 
over the last 35 years. In this time we have multiplied our 
students in institutions of higher learning by 400 per cent. To- 
day we have more than all the rest of the world put together. 
We have trained technical personnel in every avenue of produc- 
tion and distribution upon a scale vastly larger than that pos- 
sessed by any other nation. We have realized from this and 
many other causes a great advance in business organizations and 
a great adaptability to new ideas and to shifting demand. 

Our work people have increased in education and skill. Above 
all, they are largely free from the economic fallacy that restric- 
tion of individual effort increases the number of jobs. Our 
national unions have long since declared against such theories. 
We are reaping the benefits of some 600 industrial research labo- 
ratories, mostly established in the last 10 years. They are cease- 
lessly searching for invention and for every economy in the 
use of materials and method. Under the pressure of high wages 
we have ruthlessly revised our industry with every new inven- 
tion. Beyond this there is great and codperative movement in 
American industry and commerce for cutting out waste in a 
thousand directions through improved business practice, through 
simplification of processes and methods. Furthermore, we have 
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had a great advantage, which we must not deny, in that by 
volume production, made possible through a great domestic 
market, we have been able by repetitive processes to apply or 
focus every advance into standard commodities of high quality 
and low cost of production. 

The cumulation of these forces has increased our national 
efficiency to a degree which I hesitate to express statistically 
lest we appear to exaggerate. But I might observe that, by and 
large, while we have increased our population 16 or 17 per cent 
in a dozen years, we have swelled productivity of the Nation by 
something like 30 or 35 per cent. Our farms produce 13 per 
cent more with the same number of farmers as 12 years ago; 
our railways carry 22 per cent more traffic with about the same 
number of men. We have tamed the kilowatt into the friend of 
man. We have now domesticated some 68,000,000,000 kilowatt- 
hours annually where we used 23,000,000,000 12 years ago. They 
increase output and decrease sweat. 

These are the reasons why we are able to sell goods of high 
_ quality, produced under the highest real wages in the world, in 
competition with goods produced under lower standards of living. 
These methods are not secret. They are open to the world. But 
they are rooted not alone in technology, which can be adopted by 
all intelligent people; they are rooted in social conceptions which 
penetrate far deeper and which not only promise greatly for the 
future in our standards of living at home, but, of more pertinent 
interest on this occasion, provide the basic assurance of our 
continuing growth in foreign trade, both exports and imports. 
These are the fundamental forces which promise for us our share 
of the world’s increasing demands even of competitive goods— 
if we keep them in motion.? 


Some of Mr. Hoover’s remarks anticipate somewhat the 
examination of suggested causes which we shall make 
later, but his estimate of the increases in productivity is 
directly in point. And it does seem difficult to account 
for an increase of exports so great as this except on the 


1 Quoted in Dr. Klein’s report. Consult The United States Daily, 
November 1, 1926. 
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basis of more efficient production. And since this is 
greater than the increase of our population, and since we 
have not lowered wages, it must be another evidence of 
increased productivity per man. 

But we are not confined to inferential support for a 
theory of increased general productivity. There is plenty 


PRODUCTION ! 


1923 1924 1925 1926 1927 


Index Number of Production of Manufactures and Minerals Com- 
bined, Adjusted for Seasonal Variations (1923-25 average= 100 
per cent). 


of a more direct sort. First there may be put in evidence 
a chart showing an index of physical production taken 
from the monthly publication of the Second Federal Re- 
serve District: 

This index runs back only to 1923 and so does not re- 


From the Monthly Review of Credit and Business Conditions of 
the Second Federal Reserve District, March 1, 1927, 
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veal so great a contrast as it might if it were a comparison 
of prewar with postwar productivity. But it shows a 
level of production which at the lowest point in four years 
is above that of 1922 and which at most points is at least 
25 per cent above 1922. It is significant, too, that during 
this period wholesale prices remained fairly stable, the 
index showing slight fluctuations mostly above 150 per 
cent of the 1913 level and with a general tendency down- 
ward. 

The causes and significance of this gently falling price 
level are having a good deal of attention. According to 
orthodox theory, in a period of prosperity, prices should 
rise;-but instead they have, in this period, fallen steadily. 
According to the generally accepted quantity theory, 
price levels are a function of volumes of money and vol- 
umes of exchange transactions (assuming that money 
circulates with a given rapidity). The secret of the present 
situation seems to lie in just these phenomena which are 
interesting us here. Greater productivity should bring 
prices down when currency is perfectly elastic. We have 
a fair approximation of elasticity; and we have a supply 
of credit which far exceeds the demand for it—as is shown 
by the high reserve ratio of the Federal Reserve system. 
Neither of these can be causing prices to fall. It would 
seem to be industrial efficiency. Higher living standards 
are achieved, of course, in this way. Lower prices with 
a sustained wage level must necessarily mean greater 
purchasing power. 

There is another way of appreciating the significance 
of these slowly falling prices. Since the price decline has 
been very gradual, the money-income resulting from them 
must have been higher than for former years. An increase 
in income for the country as a whole is to be inferred, 
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It is clear that this income would, in general, be reflected 
in higher wages or salaries, and in dividends. Part of 
these wages and dividends would be saved and part would 
be spent. What was spent ought on the whole to make 
for a higher standard of living. What was saved would 


WHOLESALE PRICES 1923-27! 
PER CENT 
200 


1923 1924 1925 1926 1927 


Wholesale Price Index of United States Bureau of Labor Statistics 
(1913 average=100 per cent). 


be reflected in additions to capital equipment. It would 
be interesting to discover just what part of our total in- 
come is devoted to each of these two purposes. But 
statistics for this purpose are simply not at present avail- 
able; furthermore, such an investigation would be some- 
what aside from our main interest here. 

Meantime, however, there is more evidence of increased 

1 Tbid. 


15 


PROGRESS IN PRODUCTIVITY, 


T' 2g Z 99T F 2ST eal G 8h 9 OL1 CUZ SLOT Ras queo 19g 
Tae TFL ‘9T 89g‘9g LGF‘OS £08‘01 1¥6'9 Z88‘T 61 [= qunoury 
“$Z6T 0F 
PFI6I osBvo.10UT 
FSI 0¢3°¢z 96¢‘09 90L‘FE ¥60'e8 600‘TT SLL'8 BT geet. Sack = Eze 
OFT ZEE‘ST ec9‘eP TZ8'SZ Z0Z'8 L¥6'9 OGL ee ke 78 Fae 
902 608 ‘FZ ZF0'Z9 e82'LE 826% ZOF‘OT 000‘6 Pigeae|? Whose ce 6161 
86 0126 886'8Z 812‘ F1 162 ‘ZS 890'F 968°9 AP eno hl Gla Sree PI6I 
16 629'8 219'0% EPS ZSG‘ST LG'S GT9‘9 poy oe nab Se oa 606T 
98 F629 F6L‘F1 00s‘8 962'E1 019% SOr‘s 91Z inte ners FO6T 
G) Tes‘F LOTT 919°9 1966 800‘ SIL'F SOG Shin eae 6681 
OOT=SI6I | asnjgoofn (4aquin AT syuaut 
‘zap -unyy fig | spnporg | soapy | Nod aboiaay) | -Yysrqn? 
“Ul WI | pappy | foanjo, | fo 4so09 oSHOTT, sab M4 srauLog | -sig fo portad 
a]DS2]0UM | ano, haps abo 4 Jaquin NT 
[DsaUayy 


SGNYSOOHL NI YAMOd ASUOH ANV ‘SUANUVA 
GOVM ‘SLNGWHSIIAVISA JO UFAWON ‘SUVTIOG JO SNOITIIW NI SAN IVA GNV ‘SIVINGLVW JO LS00 ‘SaDVM 


16 INDUSTRY’S COMING OF AGE 


general productivity which ought to be noticed. The 
Yearbook of the Department of Commerce for 1925 de- 
votes considerable attention to the matter as the most 
important industrial development in recent times. The 
year 1925 is notable as the highest point, hitherto at- 
tained, of industrial activity. Its output, according to 
the Department’s index ! was 11 per cent greater than that 
of 1924 and 5 per cent above the former peak year, 1923. 

The specialists of the Department have also done some- 
thing to make available an idea of our increased productiv- 
ity throughout the period 1899-1925.? 

The table on page 15 will repay close study. It not only 
furnishes data showing the details of progress, but also, 
for rough comparison of results, the general wholesale 
price index of the Department of Labor. 

Indexes derived from the data in the table for the 
years 1919-1923 are shown graphically in the chart on the 
following page. Note particularly the gains since 1914, 
shown in the right-hand half of the chart; an impressive 
exhibit. In explanation the Yearbook says: 

The number of wage earners in 1923 represented an increase 
of 86 per cent over 1899, of 27.3 per cent over 1914, and of 26.4 
per cent over the depressed year 1921, but a decline of 2.5 per 
cent from 1919, the peak of war activity. Every census com- 
pared shows a greater increase in wages paid than in number of 
wage earners. Between 1914 and 1923 the increase in average 
earnings per wage earner, 117 per cent, was much greater than 
that in the cost of living, the index for which had meantime 


risen about 65 per cent. The changes in manufacturing industry 
as between 1914 and 1923 are particularly significant. They 


1This is a physical volume index covering 64 major industries. 
It may be inexact, but the margin of error ought not to be more than 
5 per cent; the error, also, would not vary much from year to year 
in all likelihood. 

2 See pp. 18 ff. of the Yearbook. 
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may in some degree exaggerate the general progress, for the 
reason that 1914 was a year of more or less depression in certain 
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industries. With all possible qualifications, however, the fact 
that the value added by manufacture increased to 2.6 times as 
much in 1923 as in 1914 is highly significant. 


1 Ibid., p. 14. 
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The increase in manufacturing industry from 1914 to 1923 
becomes appreciably greater if the manufacture of distilled, 
malt, and vinous liquors, which has been reduced to a minimum 
by the prohibition amendment, is excluded. The principal items 
for these two censuses with the liquor industries omitted are as 
follows: 


Per Cent 0 
Item 1914 1923 Oa 
Wage earners 
(average number) 6,826,000 8,777,000 28.6 
Wages paid........ $ 4,009,286,000 | $11,007,300,000 | 174.5 


Value of product . . .| $23,322,973,000 | $60,517,167,000 | 159.5 
Value added by 
manufacture..... $ 9,224,614,000 | $25,832,198,000 | 180.0 


It is possible to approximate only very roughly the quantita- 
tive change in the output of manufacturing industry as distin- 
guished from that in value. One method is to select a large 
number of articles, the quantitative production of which is 
reported, to compute the percentage of change in each from 
census to census, and to combine these with proper weighting 
into a general average. This computation may fail to show 
adequately the increase in manufacturing industry for the reason 
that the non-standardized articles, not capable of quantitative 
expression or of comparison from census to census, have very 
likely increased more rapidly than the standardized articles. 
The calculation, however, is of much interest. The Census 
Bureau using this method has arrived at the conclusion that 
between 1914 and 1923 the production of standardized compar- 
able articles by American factories increased 50 per cent. Sim- 
ilarly from 1919 to 1923 the output of such articles increased 19 
per cent, although the number of wage earners was actually 2 
per cent less in the latter year. 

Another rough method of measuring the quantitative increase 
of output consists in the adjustment of the statistics of values 
to a uniform basis according to the changes in price levels as 
indicated by general price index numbers. This method may 
also understate the true increase in manufacturing output for 
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the reason that price indexes, like indexes of quantitative changes 
in production, are necessarily confined to the more standardized 
articles, and that it is probable that the less standardized ar- 
ticles advance less in price, where prices are rising, than the 
standardized. Such articles are largely newly-developed prod- 
ucts in which improvements in methods and increase in output 
both tend to reduce cost of production. The Census Bureau 
has computed from the price statistics published by the Bureau 
of Labor Statistics an index of the average change in prices 
since 1914 for manufactured articles excluding raw foodstuffs 
and other raw materials. This index, with 1914 as 100, stood 
at 193 in 1919, and 156 in 1923. Applying these figures to the 
value of manufactured products reported by the census gives 
as the value in dollars of uniform buying power $23,988,000,000 
in 1914, $32,213,000,000 in 1919, and $38,793,000,000 in 1923, 
showing an increase from 1914 to 1923 of 62 per cent, and from 
1919 to 1923 of 20 per cent. These percentages of change corre- 
spond quite closely with those calculated by the other method 
above mentioned.! 


1 The Yearbook says in explanation: 

The above figures of values at constant prices, like those of actual 
values, are gross, involving much duplication of output. If the rela- 
tive amount of duplication had changed materially from one census 
to another, the method used would not give comparable figures of net 
quantitative output. 

There is reason to believe, however, that it has not changed mate- 
rially, and that the data given are fairly comparable. It is true 
that, apart from this duplication, the adjusted values given do not 
represent the actual contribution of the manufacturing industry, 
since they include the value (at constant prices) of raw materials. 
However, with the elimination of the effect of price fluctuations, in 
both materials and products, these calculated values do furnish a 
measure of the changes in the contribution of manufacturing in- 
dustry, that contribution varying with the quantity of materials 
handled, as well as with the volume of service applied in transforming 
each unit of material into products of greater or less elaboration. 

It is possible, also, to use price indexes to adjust from census to 
census the net item of value added by manufacture (that is, value of 
products less cost of all materials). However, this would not neces- 
sarily result in a correct measure of changes in the volume of service 
rendered by our factories, for this reason: The prices entering into 
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The changes in the efficiency of manufacturing industry may 
be roughly indicated by comparing the increase in quantity of 
output as above presented with that in the number of wage 
earners. The quantitative increase in product per wage earner 
may be due to greater efficiency of labor itself or to greater 
efficiency of employers and managers, or to greater use of machin- 
ery and other forms of capital, or to still other factors. Taking 
60 per cent as the approximate increase in the quantity of out- 
put from 1914 to 1923, and with 27 per cent as the increase in 

‘the number of wage earners, this method indicates a gain of 26 

per cent (160 divided by 127 equals 1.26) in production per 
wage earner employed. Most of this increase was between 1919 
and 1923. The pressure for immediate expansion of produc- 
tion along certain special lines had tended to prevent much 
improvement in efficiency during the war. The quantitative 
increase of more than 20 per cent in output per wage earner 
between 1919 and 1923, only four years, was a remarkable 
achievement. 

The Census Bureau has carried its calculations as to the 
quantitative growth of manufacturing production back as far 
as 1899. Between 1899 and 1923 the number of wage earners 
employed increased 86 per cent, the amount of horse power used 
232 per cent, and the output (quantitatively) nearly 175 per 
cent. There was thus an increase of roughly 47 per cent in 
output per wage earner. 

The manufactures census of 1925, the results of which are 
not yet available, will unquestionably show further quantitative 
increase in total production and in production per wage earner. 
This is clear from the indexes of production of major manu- 
factured commodities already presented, and from the fact 
that the employment index of the Bureau of Labor shows no 
corresponding increase in the number of factory workers. 


any price index are necessarily those of articles themselves, repre- 
senting an aggregate value made up of value of materials and that 
added by manufacture. A change in the price of a given article may 
be owing chiefly to a change in the price of materials, or primarily 
to a change in the charge for services applied to the materials. 
Price indexes of manufactured goods may therefore not correctly 
reflect the variations in that part of price which represents payments 
for the contribution of manufacturing industry. 
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The evidence of increased productivity so far adduced 
brings us down through 1925, showing for the decade 
ending then about a 26 per cent increase. But for the 
first half of 1926 the rate was maintained. Secretary 
Hoover’s report for the year ending June 30, 1926, which 
was issued in November, made this clear.!_ Following are 
tables which show this: 


MAJOR ECONOMIC INDUSTRIES 
(Based upon calendar year 1919 = 100) 


Volume of Business (Quantities: not Value) Years Ended June 30 
1928 1928 ~— 1925 ~—«*1:926. 


Manufacturing production.......... 116 115 118 126 
Mineraliproduction..o-...cs.<s ue. 119 133 129 132 
Forest products production......... 117 122 121 124 
Freight, railroad, ton-miles......... 109 110 110 120 
Electric power production.......... 186 148 158 179 
‘Building contracts let, square feet.... 107 108 112 142 
Value of sales: 
Department shores. .c1 4 i~s nes +s 118 125 126 133 
Five-and-ten-cent stores.......... 152 173 196 219 
Mail-order houses............... 91 100 110 122 
Wholesale trade................. 80 82 83 85 


PRICE INDEXES 
(Based upon calendar year 1913 = 100) 


Years Ended June 30 
Wholesale prices: 1923 1924 1925 1926 
General’averagze.,. .. esse yas das ws 156 150 155 156 
FATINVOTOUUOUS si eicis vise 26 os «er sel 139 140 153 152 
WOON Ce. Oe aie s Side a bie aleve ete 142 143 153 156 
Cloths and clothing.............. 193 194 189 184 
Pielian dslighting sccieinis sie ose» ae <.- 220 175 169 175 
Metals and metal products........ 139 141 130 128 
Building materials. .........-+..- 188 182 174 174 
Chemicals and drugs............. 129 129 133 133 
House-furnishing goods........... 181 178 171 166 
Mise ATICOUS spate voters rece oo ksi 615-01 122 116 124 134 


1 The report is presented in full in the United States Daily, Novem- 
ber 29, 1926. 
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PRICE INDEXES—Continued 
(Based upon calendar year 1913 = 100) 
Year Ended June 30 


Retail prices: 1923 1924 1925 1926 
Pood t, Uh oxen Sox's cele deserters 143 146 150 162 
General cost of living *........... 168 171 171 175 


* Figures are average indexes for 3, 4 or 5 months distributed 
through the fiscal year, including in each case June of the previous 
year. 

CONSTRUCTION STATISTICS 


Indexes of Volume of Business (1919 = 100) Years Ended June 30 
1928 1924 1925 1926 


Contracts awarded, value......... 135 143 164 205 
Contracts awarded, volume in 
square feet of floor space........ 107 108 113 140 
Cement shipments............... 152 158 178 183 
umber productichies oc seeeeaee 117 121 120 125 
Price indexes (1913 = 100): 
Frame-house materials, retail... ... 198 206 198 195 


Building-material prices, wholesale.. 188 182 174 174 


3. Increase in national income. 

It is a matter of elementary caution with economists 
to avoid confusion between the productivity of goods and 
the productivity of values. What matters to people who 
use them is how many and what kind of goods they have, 
not what their prices are. But almost all of them have to 
survive a pricing process; and they get into consumers’ 
hands because the price is able to be paid. Prices can- 
not be ignored; but they must not be mistaken for 
goods. A good is the same good whether its price be high 
or low. 

When, however, we talk of the money incomes of people 
we are talking about their power to possess goods—pro- 
vided only we are cautious about the shifting value of 
money itself—because of the universality of pricing. 
When we say that the money income of the United States 


PROGRESS IN PRODUCTIVITY 23 


has grown to nearly 90 billions in 1926, an increase of 27 
billions since 1921 and 57 billions since 1914, we at once 
wonder how much of this increase is “real”? and how much 
is to be attributed to advances in price levels. The Na- 
tional Bureau of Economic Research ! answers this ques- 
tion by publishing a table in which current dollars and 
“1913 dollars’”’ are represented side by side. By reading 
the column “1913 dollars” one is furnished a picture of 
actual increases in income. 


CURRENT INCOME OF PEOPLE OF UNITED STATES 
Current Dollars 1913 Dollars 


Year (Millions) (Millions) 
VGOO Misr et ne os 27,100 28,200 
STs ae 28,400 29,100 
OU reo rand aaah con 29,000 29,300 
OTe ee fe ois. 3 30,600 30,800 
OTS eetires nave ee tere 32,000 32,000 
COLAC sn ceases 31,600 31,300 
LOL 5 eee as: te 32,700 32,000 
TOLG Seater 39,200 35,500 
ST eee 48,500 37,300 
1OVSEP REE sea is. 56,000 35,500 
THORS eh et ee a 67,254 37,600 
OQ OMe ce cee 74,158 36,300 
ODT ete 62,736 36,200 
O22 arate Scala eshen ie 65,567 * 40,400 * 
LOZ A en a vole 76,769 * 46,900 * 
ODA Re eters et 79,365 * 48,400 * 
paaA Ge Os oe 86,461 * 51,100 * 
1LOQG Rew ee Peay 89,682 * 52,900 * 


* Preliminary estimate. 


In terms of comparable dollars, then, this period between 
1914 and 1925—the period for which the figures for produc- 
tivity in industry ran—shows an increase of from 31 bil- 
lions to nearly 53 billions. Our great interest in this is 


1Jn the News-Bulletin, February 21, 1927. 
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that it confirms other statistics concerning increases in 
our productivity. Perhaps also it is interesting to note 
the decided increase in annual increments in the period 
after 1914. 

One other significant thing about these various statistics 
having to do (1) with man-hour productivity in represen- 
tative occupations, (2) with the general physical volume 
of productivity for industry as a whole, and (3) for real 
income, is that they do not agree. They all disclose an 
amazing advance, but the differences are too great to be 
attributed to probable errors in any of the figures. The 
greatest advance is recorded for income, the lowest for 
general productivity. The fact that the great advances 
in some industries, such as cement-making and the manu- 
facturing of automobiles and rubber tires, is not reflected 
in general productivity means simply that all industries 
have not been brought up to the standard of the best or 
that the great advances in certain industries were made 
before this period. This probably accounts for the bad 
showing, in these figures, of the meat-packing and shoe- 
manufacturing industries, for instance. But that income 
should have risen some 40 per cent while general produc- 
tivity was increasing only 26 per cent furnishes a more 
difficult problem. Its solution is not central to our interest 
here but the suggestion may be ventured that shifts in 
consumption from low-priced to higher-priced goods may 
have something to do with it. As people’s incomes rise, 
they may change decidedly toward higher standards 
which call for more expensive goods. 

However this may be, there runs all through the evi- 
dence at hand, a compelling weight of authority on the 
side of increase in power to produce, and, in fact, on the 
side of increasing material welfare. The same bulletin 
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of the National Bureau of Economic Research may be 
-quoted in support of this: 


To many persons, figures showing the income per person 
gainfully occupied seem more significant than do those reporting 
income per capita. In the United States, in 1926, there were 
some 44,600,000 of the inhabitants who belong in the category 
designated by the Bureau of the Census as gainfully occupied— 
that is, they were engaged in activities yielding them direct 
money incomes. Some of these were employers, many more 
were employees, and some were simply working on their own 
account. The figures exclude housewives and women and chil- 
dren helping the head of the family on the home farm. 

For every person gainfully occupied in 1926, there appears 
to have been an income of slightly over $2,000. When reduced 
to terms of 1913 purchasing power, we find that the average 
person working for a money income received about one-quarter 
more for his services than he obtained in 1917, and about 44 
~ per cent more than he could have secured in 1909. The indica- 
tions are, then, that despite the constantly growing population 
and the relatively inelastic nature of the supply of natural re- 
sources, new inventions and greater skill and organization are 
still enabling the average inhabitant to progress steadily upward 
on the scale of economic welfare. 


This general result is disclosed in the following table: 


INCOME PER PERSON GAINFULLY OCCUPIED 


Current 1913 Current 1913 
Year Dollars Dollars Year Dollars Dollars 
OOO, oc isie's 791 823 LOIS eee 1,386 879 
HOLOMA eae 809 829 TOTO Sie oe 1,669 934 
OTT he ara. 812 821 LOZO Secs 1,851 907 
TOL hee a. 844 850 LOD Terre 1,537 887 
TOTS Teco o 864 864 1022 eer 1,586 * 979 * 
NOTA 836 828 1003 rere 1,821 * Prise 
TOUB Retails 861 843 10247. 1,840 * ei Pale 
LOL coor 1,014 919 O25 eer 1;971' * 1,165 * 
AS) OY bast gece li 1,232 947 1926...... 2,010 * 1,186 * 


* Preliminary estimate. 
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What ought particularly to be emphasized in all this 
is that although we have made progress with a fair degree 
of rapidity ever since 1899, the acceleration since 1914 is 
almost of the nature of a new phenomenon. With all this 
data at our command, to say nothing of the evidence of 
observation open to anyone familiar with manufacturing 
and commerce, does it seem an exaggeration to say that 
we are in the midst of a new industrial revolution? One 
distrusts the word “revolution.” It connotes overturn 
and rebeginning. What is happening is really not this. 
We are merely bringing to bear in industry a combination 
of common sense, inherited processes and inventions, and 
heightened human effort, such as never existed in any 
other time. It is of the utmost moment that all intelligent 
persons should concern themselves not only with the en- 
couragement and furthering of this already clearly ap- 
pearing trend but should assist in controlling its direction 
and results in the interest of human welfare. 

In what we gather from the data at hand we are justified 
in feeling that almost unprecedented progress is being 
made. There is good reason for optimism. But it would 
be a mistake to leave the statement of the situation at 
this. One who studies the course of increased productivity, 
beside being impressed by a general increase, has also to 
acknowledge that apparently there are regressive forces 
at work which occasionally get the upper hand and inter- 
rupt the general movement. In 1921 and 1924, to name 
the most recent examples, we not only failed to make any 
general gains but we fell back seriously. Such a period of 
recession always sets us back a year or two and provides 
an interlude in which even the best efforts are wasted. 
This leads to the general conclusion that, although the 
increase in per-man-hour productivity forms a solid basis 
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in technology for advance, this need not necessarily always 
be registered in general gains in physical output, taking 
industry as a whole. In some year of the near future one 
of these disastrous recessions may set us back indefinitely. 
We shall have occasion to note this phenomenon, and to 
discuss its causes briefly when we come to an assessment 
of the causes of and the barriers to further progress. 

Not only this, but also, if we study selective figures of 
physical output, we discover certain soft spots even in 
what, generally, are the best industrial years. Of late 
years one of these has been agriculture which, ever since 
the war, has, in the midst of prosperity, remained sunk 
in a trough of depression. Others during this same period 
have been coal mining and the textile trades generally. 
This suggests that there cannot be as great general ad- 
vances as there might otherwise be, so long as some areas 
persistently lag behind. The cause may lie within the 
industry itself: a failure to advance in technique, for 
instance, or gross mismanagement; or it may lie outside; 
a change in consumption which reduces demand and 
leaves the industry without markets, or a failure of crops 
(in agriculture), or an unexpected shift of population. All 
these happen. They are difficult to predict, and force, 
sometimes, extensive readjustments—as when the manu- 
facturing of cotton textiles moves into the South away 
from New England, or when water power is developed as 
a partial competitor of coal for making power. 

The effect, however, is always serious. For such a 
depressed area has a tendency to spread. If. cotton workers 
cannot buy automobiles or even food and clothing, the 
markets for those commodities are affected. And it is 
always a social burden, the costs of which must be borne 
by someone, to support industrial plants in idleness and 
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to have any considerable numbers of citizens existing 
under the conditions imposed by a depressed standard of 
living. 

On the whole, though the main fact of progress stands 
out, there are not grounds for too great social optimism. 
Plenty remains to be done in a number of directions be- 
fore our progress can be consolidated into a permanent 
new level of productivity insured by sound organization 
not only of local technique but of general arrangements 
for codrdination and mutual assistance in troubled times. 


CHAPTER II 


SUGGESTED THEORIES TO ACCOUNT FOR OUR 
INCREASED PRODUCTIVITY 


1. Search for causes. 

The evidence just summarized seems sufficient to war- 
rant some search for the causes of this major change in 
industrial affairs. There is nothing novel about such an 
inquiry. It has been attempted a number of times; and 
the proper way to begin a new effort is perhaps to review 
what has already been done, to examine the suggestions 
- of causation which have been made by others. Some 
management experts have, themselves, offered what they 
called “principles” or “laws” of management. They had 
seen other sciences pass through the stages of classification, 
hypothesis, experiment, and the establishment of prin- 
ciples, and it seemed to them that the same course might 
be followed in a “science of management.’”’ Perhaps they 
are mistaken in trying to push as far as this the analogy 
between science and “scientific management.” Manage- 
ment is rather an “industrial art” than an “industrial 
science.” There are several reasons for saying this. 
First, none of the so-called “principles” has continued to 
be in operation for very long: each has been revised or 
modified out of all recognition in most cases. This would 
seem to indicate that management must be a mobile ac- 
tivity. The great difficulty the early engineers had in 
introducing their new processes came from the resistance 
of those who were incorrigibly addicted to ‘“rule-of- 

29 
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thumb” practices. Ways which are established and time- 
honored are apt to seem sufficiently good to the routinized 
mind. And it was because of this inertia rather than 
any active opposition (though there was plenty of that, 
too, from organized labor for about 20 years) that the 
first battles were lost. Since this is so, it would seem too 
bad to put management in chains again to a new set of 
laws or principles, which, although they are better adapted 
to present arrangements than the old rule-of-thumb 
methods, would in time become outworn. The persistency 
with which inferior minds cling to simple formule and 
too-general laws is astounding. This ought not to be en- 
couraged by calling our generalizations from practice, 
which are really only temporary working rules, by the 
name “law,” thus trying to give them the appearance of 
a permanency to which they have no valid claim. As a 
matter of fact, the term ‘‘scientific management,”’ in the 
light of several decades of experience, seems much too 
pretentious a term. What is meant is really only freedom 
from preconception, not “scientific” in the strict sense, 
but depending on active and vigilant intelligence instead 
of rules-of-thumb. 

Discounting then the attempt to give the engineers’ 
statements the prestige attached to scientific law and 
thinking of them only as the generalizations of exception- 
ally well-informed and intelligent technicians, we may see 
what sort of classifications they have made of the new 
tendencies in management. In the late Frederick W. 
Taylor’s Principles of Scientific Management, on page 69, 
four “underlying principles of management” are given: 


1. The development of a true science. 
2. The scientific selection of the workman. 
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3. His scientific education and development. 
4. Intimate, friendly codperation between the man- 
agement and men. 


But this statement is really unfair to Taylor. He de- 
serves all the credit which has been set down to him as 
the great pioneer in the American movement; but he was 
not skilled in exposition and this list is really unrepresenta- 
tive. By piecing together his writings and his practice 
we can get a much better notion of his thought. Some- 
thing like this seems fairer to him than his own list: 


A. The improvement and standardization of the productive 
organization and of the material equipment of the plant. 
This involves the rearrangement of plant equipment to 
secure the quickest routing; the reorganization of the 
managerial force on the basis of the division of function; 
the use of cost-accounting; the improvement of store- 
keeping methods and the adoption of mnemonic systems 
for classifying implements and manufactured products; 
the development of measuring devices such as the slide- 
rule—and various other improvements over existing 
practice. 

B. The improvement and standardization, for each job, of 
the acts or movements of workmen. Under the systems 
of management commonly in vogue, the management 
does not and cannot know the great mass of traditional 
and habitual rule-of-thumb knowledge which workers 
use; it can therefore give them little help or advice and 
must leave them to carry out each task as they see fit. 
But “among the various methods and implements used” 
there is always one method and one implement which 
is quicker and better than the rest; and this one best 
method and best implement can be discovered and 
developed only through scientific study and analysis 
of all the methods and implements in use, together with 
accurate, minute time and motion study. 
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C. The standard task, based on an elementary time study and 
assigned by the planning department. The first uses 
of time study are in the elimination of unnecessary mo- 
tions, the standardization of the operation, and the 
assignment to unskilled laborers, when possible, of 
routine operations not requiring skill. After the im- 
provement of methods the movements are, if it seems 
necessary, timed again.1 The planning department 
then fixes a standard time—a “task”’—for each opera- 
tion, based on observation of the minimum, average, 
and longest times required for the operation. Then an 
instruction card is made out, informing workmen what 
motions to perform and what standard task has been 
set up. 

D. Functional foremanship in which the single supervisor is 
replaced by a number—ideally, seven—of specialized 
teacher-supervisors (inspector, gang-boss, speed-boss, 
repair-boss, time clerk, routing clerk, and disciplinarian) 
and the management substitutes friendly codperation 
with workers for the suspicious driving of the system 
inherited from entrepreneur industrial organization. 

E. The differential wage—a “bonus,” or higher piece-rate— 
is given to the worker who makes or exceeds the set 
“task.” 


These make a fair statement of Taylor’s principles. 
Another prominent worker in the field, Mr. Harrington 
Emerson, somewhat later (in 1913) published a book 
which he called Twelve Principles of Efficiency. The 
twelve principles, listed, are as follows: 


1. Clearly defined ideals. 
2. Common sense. 
3. Competent counsel. 
4. Discipline. 
‘A good modern illustration of the gains from motion study may 


be had by referring to an article by J. A. Diactelli in the December, 
1925, Bulletin of the Taylor Society. 


_— 
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5. The fair deal. 

6. Reliable, immediate, and adequate records. 
7. Dispatching. 

8. Standards and schedules. 

9. Standardized conditions. 

10. Standardized operation. 

11. Written standard-practice instructions. 
12. Efficiency reward. 


We have obviously traveled a considerable distance 
since Mr. Emerson’s time, as anyone can see by comparing 
his twelve principles with Mr. Alford’s twenty-seven, soon 
to be quoted. Some of them are obviously trite; some are 
meaningless; some are amiable gestures toward a wished-for 
good will. There is no clear effort of thought which isolates 
each instrument from the others for analysis. There is 
more suggestiveness in a page of Taylor, awkward as he 
was in expression, than in all of Emerson’s argument about 
principles. They do, nevertheless show something which 
has been of great subsequent importance. They begin to 
pay attention to matters outside the strictly technical 
field, a development which was forced by the warm recep- 
tion which was given by labor everywhere to scientific 
management of the rigid Taylor type. This taking into 
account of externals, which of course do affect productivity 
in a very real sense, will be seen to have gone very much 
further in such systems of principle as that of Mr. Alford 
or Mr. Brown to which we shall shortly refer. 

Outside of interest in management by technicians and 
management experts in the United States, perhaps the 
most serious attempt to get at the secret of our success 
has been made by two young British engineers, Messrs. 
Austin and Lloyd, who came to this country determined, 
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if they could, to find out why we were so rapidly out- 
stripping Britain. We may, for a moment, turn to their 
account of our success. What they discovered—or 
thought they discovered—was embodied in nine prin- 
ciples.! 

They were too naive in their assumption that their 
principles are universal to the United States, but they 
unquestionably made some acute observations of what is 
best in our system. Perhaps we can gain something in 
our search for the secret of productivity by examining 
these generalizations of theirs: 


A. The success of an enterprise is, in a large measure, de- 
pendent upon a strict adherence to the policy of pro- 
motion of staff by merit and ability only. 

B. It is more advantageous to increase total profits by re- 
ducing prices to the consumer, at the same time main- 
taining or improving quality, with a consequent in- 
crease in the volume of sales, than by attempting to 
maintain or raise prices. 

C. Rapidity of turnover makes for relatively small require- 
ments of both funded and working capital, 7. e., the 
capital required for shop space including equipment, 
and the finance of work in progress. 

D. The productive capacity per capita of labor can be in- 
creased without limit depending upon the progress made 
in time- and trouble-saving appliances. 

E. It is better that labor should be rewarded by wages bear- 
ing some relation to output rather than by a fixed wage, 
the amount of wages earned by any one man being in 
no way limited. Contrary to the general belief in 
Europe, high wages do not necessarily mean a high 
level of prices. It is to the advantage of the community 
that the policy of industrial management should be 
directed toward raising wages and reducing prices. 


1 The Secret of High Wages, 1926. By Bertram Austin and W. 
Francis Lloyd. 
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F. A free exchange of ideas between competing firms should 

be advocated. 

G. Elimination of waste is an essential factor in the attain- 

ment of national prosperity. 

H. It is important that every possible attention be paid to 

the welfare of employees. 

I. Research and experimental work are of prime importance 

to progress. 

This is what the alert Britishers saw, or thought they 
saw, in the United States. Perhaps they overestimated 
the prevalence of these undoubtedly desirable practices, 
but they succeeded in interesting a wide audience at home 
in what they called the “secret of high wages.” It is in- 
teresting to see that they did penetrate to some of the 
causes for productivity which American engineers have 
recognized for a considerable time. Such practices as pro- 
~ motion by merit, producing for volume, speeding up turn- 
over, and the rest, which they enumerate, are admittedly 
important and appear in nearly every account of the 
causes of our productivity; but they appear to have over- 
looked such important ones as the continuous process and 
complete serialization, the superiority of American ac- 
counting practice, the superiority of large over small 
scale units, and others of equal importance, including all 
those we shall enumerate under the head of general causes. 
It should be said in passing that we are certainly not 
superior to Britain in all of these, which may account 
for the omission. They were looking for definitely 
superior American practices which might contribute to 
their own development; but their observations, though 
shrewd, were, to an extent, inaccurate, and hardly 
complete. 

The similar effort of Mr. L. P. Alford, already referred 
to, deserves much more serious consideration. In a recent 
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paper! he stated what seem to him to be the accepted 
“Jaws of management.’ Mr. Alford is the editor of 
Manufacturing Industries and in an unusually good posi- 
tion to generalize from engineering technique. His “laws” 
are really working rules of best present practice. He 
claims for them that they are “resistant to change, uni- 
versal in application, and imperative to the highest 
achievement.” As a comment on this rather extensive 
claim an editorial from the Bulletin of the Taylor Society 
(December, 1925) may be quoted: 


There is no denying the assertion that there is not yet a science 
of management. ‘There is scientific method in attacking the 
problems of management; there have been established a few 
basic principles, such as the separation of planning and execution 
under certain circumstances; but there is no substantial body of 
principles sufficient to eliminate uncertainty and chance in any 
considerable degree from managerial operations. What some 
are in a hurry to call a science of management is character- 
ized by a large body of doubting observers as a collection of 
hypotheses, a creation of the imagination. 


This is an eminently sensible point of view and one 
which will advance managerial study much more rapidly 
than the claim for our present hypotheses that they are 
laws. 

Mr. Alford’s principles of practice are merely listed 
here. For discussion of each of them, readers are referred 
to his paper: 


1. Laws of Specialization. 
A. Law of Division of work or specialization of the job. 
B. Law of Division of effort or specialization of the in- 
dividual. 


1 Read before the December, 1926, meeting of the American Soci- 
ety of Mechanical Engineers in New York City. 
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C. The Corollary Law of functional management (func- 
tional foremanship) or specialization of the man- 
agement. 

D. Law of Transfer of skill or specialization of tools and 
machines. 

E. Law of Simplification or specialization of product. 

. Law of Standardization and its Corollary of Interchangeable 

Manufacture. 

(Fixing the types, sizes, and characteristics of product 
reduces the cost of its manufacture. Corollary: Inter- 
changeable manufacture reduces manufacturing cost 
and, all other characteristics being equal, produces a 
product of maximum serviceability.) 

. Law of Responsibility and Authority. 

(Responsibility for the execution of work must be accom- 
panied by the authority to control and direct the means 
for doing the work.) 

. Law of Leadership. 

(Wise leadership is more essential to successful operation 
than extensive organization or perfect equipment.) 

. Law of Exceptions. 

(Managerial efficiency is greatly increased by concentrat- 
ing managerial attention solely upon those executive 
matters which are variations from routine, plan or 
standard.) 

. Laws of the Task and the Wage Incentive. 

(A. The average worker accomplishes most when assigned 
a definite amount of work to be done in a given 
time.) 

(B. An adequate wage incentive for the accomplishment 
of a definite task influences a workman to maintain 
his maximum output.) 

. Law of Individual Productivity. 

(The highest individual productivity is possible only 
when the worker is given the highest class of work for 
which his natural abilities fit him.) 

. Laws of Economic Production. 

A. Production at an Increasing Relative Rate. 

(The unit cost of production decreases when the 
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rate of increase in output increases faster than 
the rate of input or use of the production factors.) 
B. Production at a Decreasing Relative Rate. 

(The unit cost of production increases when the 
rate of increase in output increases at a lower rate 
than the rate of input or use of the production 
factors.) 

and 

(The unit cost of production increases when the rate 
of output decreases and the rate of input or use 
of the production factors increases.) 

9. Laws of Mass Production. 
(A. Large-scale production tends to increase operating 
efficiency and competitive power.) 
(B. In large-scale production the unit time of production 

tends to approach the actual operating time as a 

limit 


10. Law of Production Control. 

(The highest efficiency in production is obtained by pro- 
ducing the required quantity of product, of the required 
quality, at the required time, by the best and cheapest 
method.) 

11. Law of Planning or Law of Mental Labor of Production. 

(The mental labor of production is reduced to a minimum 
by planning before work is started: what work shall be 
done, how the work shall be done, where the work shall 
be done and when the work shall be done.) 

12. Laws of Material Control. 

(A. The highest efficiency in the utilization of materials 
is obtained by providing the required quantity, of 
the required quality and condition, at the required 
time and place.) 

(B. The highest efficiency in the storage of materials, 
tools and supplies is obtained by providing a def- 
inite place to store every item, keeping every item 
in its assigned place, and keeping an adequate 
record thereof.) 

13. Laws of Quality Control and Inspection. 
(A. The quality of manufactured goods is a variable with 
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an upward trend under conditions of competitive 

manufacture.) 

(B. Control of quality increases output of salable goods, 
decreases costs of production and distribution, and 
makes economic mass production possible.) 

(C. The inspection function in manufacturing—measuring 
and judging production—for highest efficiency 
must be independent of, but codrdinate with, the 
functions of engineering, production and sales.) 

14. Laws of Wages. 

A. Law of Relative Wages. 

(Wages tend to lower when the supply of labor ex- 
ceeds the demand; wages tend to rise when the 
supply of labor is insufficient to satisfy the de- 
mand.) 

B. Law of Wage Level. 

(The normal wage level of each country depends 
upon, and corresponds, to that country’s general 
average productivity of labor.) 

15. Law of Wage Rates. 

(Wage rates on standardized jobs should never be changed 
except in the case of a material change having previously 
been made in conditions, methods or equipment.) 

16. Laws of Hours of Work. 

(All other factors influencing production being constant, 
a decrease in the hours of work increases the leisure of 
the workers, an increase in the hours of work increases 
the comfort of the workers.) 

17. Laws of Acquiring Skill. 

A. Law of Speed. 

(As the newly-acquired nerve path is strengthened, 
the new response tends to proceed more rapidly.) 

B. Law of Accuracy. 

(As the new connections between impressions and 
memories improve, there are fewer useless and 
erroneous movements, the response becoming 
more precise and more accurate.) 

C. Law of Learning. 

(Under usual conditions an average worker acquires 
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skill rapidly during the first half of the training 
period, then more slowly for a time if at all, and 
finally at a rapid rate until average proficiency is 
attained.) 

18. Laws of Hand Motions in Doing Work (Gilbreth). 

(A. Both hands should work and rest at the same time.) 

(B. Both hands should begin and complete their ‘‘ther- 

bligs” at the same time.) 

(C. The arms should move in opposite and symmetrical 

directions.) 

(D. The paths of fast motions should be taught and 

learned.) 

(E. The sequence of fewest “therbligs” is usually the 

best way of doing work.) 
19. Law of Motion Time (Segur). 

(Within practical limits the times required by all expert 
workers to perform true fundamental motions are con- 
stant.) 

20. Law of Delay Allowances (Barth). 


page yt 49.5 — 0.326c 
es +/ 0.376 — 0.0000216c? + h 


h = estimated minimum time study handling time for an 

entire cycle of operations on a job. 

c = the percentage that “‘h”’ is of entire cycle of operations. 

P = the percentage by which “‘h”’ is to be increased—the 

allowance percentage—to give the handling portion 
of the total task time for the entire cycle.) 
21. Law of Manufacturing Cost. 

(The manufacturing cost of an article includes only those 
expenses actually necessary for its production. Corol- 
lary: The indirect expense chargeable to the output of 
a factory should bear the same ratio to the indirect 
expense necessary to run the factory at normal capacity 
as the output in question bears to the normal output 
of the factory [Gantt].) 

22. Law of Profit. 

(A steady and reasonable profit can only come as the 

reward for rendering essential service.) 


where 
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23. Law of Plant Maintenance. 

(Anticipating repairs and replacements prevents inter- 

ruptions due to bad-order or broken-down equipment.) 
24. Law of Flow of Work. 

(The greatest economy in progressing materials through 
a manufacturing plant is secured when the materials 
move minimum distances in passing from operation to 
operation.) 

25. Law of Discrimination. 

(Sensations increase in arithmetical progression as the 

stimuli increase in geometrical progression [Weber].) 
26. Law of Economic Lot Size. 

(The quantity of product which can be manufactured at 
the lowest unit cost varies directly as the square root of 
the preparation costs and inversely as the square root 
of the interest charge, and storage charge.) 

27. Laws of Economy of Labor-Saving Equipment. 

(For the formule see Mr. Alford’s paper.) 


Another set of principles, carefully formulated by Mr. 
Geoffrey Brown, an industrial engineer of more than 
fifteen years’ experience, will be the last of these lists to 
which we shall give attention.! These are included par- 
ticularly because of the unusual attention paid by Mr. 
Brown to the necessity of codperation with workers in a 
program of scientific management and because of their 
general careful statement and fine balance. 


1. The recognition of trade unionism and codperation with the 
labor movement in the elimination of waste. 

2. Participation of workmen in the subjective and creative 
sides of industry through the medium of joint committees. 

3. The systematic discovery by general investigation of the 
best way in which work should be performed. 

4. The utmost possible standardization of tools, equipment, 
operations and products so as to permit maximum pro- 
duction. 

1 They were published in the course of a series of articles for The 
American Federationist in September, October and November, 1925. 
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. The definite planning in advance, through the medium of 


schedules, route cards and charts, of the movement of 
materials, tools, components, and finished product through 
all the stages of production. 


. The economical production and utilization of steam and 


electric power. 


. The proportional distribution of overhead expenses in terms 


of departments, processes and machines; and their sub- 
sequent allocation in proper amounts to each shop order 
passing through production. 


. The preparation of cost sheets showing the correct labor 


cost, material cost, and approximate overhead expense 
incurred by each shop order. 


. The preparation of monthly profit and loss statements show- 


ing the comparative profit and loss and general economic 
values of different products. 


. The intelligent forecasting and guidance of expenditures 


through master and departmental budgets. 


. The systematic salvage of reclaimable waste-material, and 


the reclamation and utilization or sale of by-products. 

. Payment of the highest general wages compatible with an 
economic labor cost. If workmen are organized, payment 
of whatever wage scale is established by agreement with 
accredited union representatives. 

Maintenance of good illumination, and working conditions 
as sanitary and attractive as the character of the work 
will admit. 

The scientific placement of workers—each worker in the 
place where he or she will work most contentedly and 
most effectively. 


Some of these attempts to formulate the accepted rules 
procedure, it will be noticed, confine themselves pretty 


strictly to internal factory management. This is what 
we should expect from the engineers who are interested 
most of all in technique. Taylor’s principles have to do 


wi 


th the internal workings of an industrial unit. So, gen- 


erally, do those of Messrs. Emerson and Alford. Those 
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of the British engineers, Messrs. Austin and Lloyd, have 
to do with our general policy as contrasted with that of 
the British and so have some reference to the social 
situation. 


2. Some raw material and a new list of possible causes. 

No one who is unfamiliar with industrial technique or, 
indeed, who has not made something of a special study 
of the technique involved in the modern campaign for 
efficiency is entitled to speculate concerning what may 
be the formative strategies and determinative incidents 
of that campaign. Perhaps, however, the presentation, 
in tabular form, of a series of advances in technique, with 
the gains and causes assigned for them by those in direct 
responsibility will make it possible for even the uninformed 

to appreciate the magnitude of the movement and some 
of the tactical issues involved. 

For this purpose there may be submitted a table, pp. 44- 
61, gathered from many sources and on the whole giving a 
random but representative notion of what actually is taking 
place in industry.! By first studying this tabulation of the 
ways in which productivity is increased we shall have a 
more realistic approach to the discussion of causes. It takes 
us into the operating system, shows how a gain is made here 
and there, sometimes of one sort, sometimes of another, 
depending upon the genius which comes to be applied to 
a particular problem as it arises. For this is the way in 
which gains in the past have characteristically taken 
place. The point has already been made that most gains 
occur in this specific and independent fashion, without 
the principle of the whole movement having been appre- 


1Tt was put together by Mr. Alford, already quoted here on the 
causes of efficiency, and was published in Manufacturing Industries, 
of which he is the editor, in the September, 1926, issue of that journal. 
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ciated. It is as though a military campaign were to be 
fought by independent commanders without the assistance 
of a working plan, definitely formulated objectives, or 
a general staff. Perhaps if the objective could be made 
clear, the means surveyed, and the necessary plan worked 
out, this particular social campaign might progress with 
greater rapidity and a more certain chance of success.! 

And now, after studying the ways in which improve- 
ments characteristically happen in industry, we may go 
on to the making of a new list of causes, including sugges- 
tions from divers sources which are far too numerous for 
specific reference. Yet all of them are relevant to the 
processes actually going on as they were revealed in our 
cross-section table—for that is what it is, a cross-section 
of intelligence at work in industry. The list which follows 
is a generalization of such data as this, and an attempt 
to discover in the mass of changing phenomena the in- 
ventions and discoveries which are really formative. For 
not all changes involve movement forward. Some of 
them, in spite of the optimism of their inventors or sup- 
porters, may actually be retrogressive; some of them may 
simply be of no real account. What is wanted here is to 
put an inquiring finger on those suggestions which seem 
most likely to be assisting in our present unconscious 
campaign. 


This is the list: 


A. General Causes. 
1. The spread of general and technical education in the 
United States. 
2. The inheritance of and addition to the racial store of 
technical skills and knowledges. 


1 Cf. “Purpose as a Psychological Factor in Management,” by 
Ordway Tead, Bulletin of the Taylor Society, December, 1925, 
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. Changes in the size and pattern of our population. 
. Progress toward the more complete division of labor and 


the consequent mevhanization of industrial processes. 


. Reduction of stoppages of and interferences with in- 


dustrial activity which we group under the name of 
“depression.” 


. Our recent taking advantage of the possible productive 


contributions of women. 


. Better arrangement of our consuming lives which adds 


greatly to our productive power. 


. The development of combination and association 


among businesses. 


. The cumulative nature of “surplus,” of which we have 


more than was possessed by any other economy. 


B. Specific or Technical Causes. 


de 


11. 


12. 


The discovery and spread of “scientific management” 
and the elimination of rule-of-thumb. 


. Directed industrial research and controlled invention. 
. Standardization of many basic materials and processes. 
. The continuous process and the serialization of ma- 


chines. 


. Improved layout, location, and routing practice. 
. Careful pre-planning and enlarged reliance on paper- 


work. 


. Better general organization of the executive function 


and the development of the rule of exceptions. 


. Better accounting control which gives the executive 


more instant and accurate knowledge of the affairs 
for the direction of which he is responsible. 


. Better financial operation based on more complete 


and accurate budgetary control. 


. Increasing the scale of operations, which results in a 


large volume of output with low per-unit costs. 
Development of the policy of taking a relatively low 
price for a large volume as contrasted with a high 
price for a small volume. 
Reduced inventory burdens, achieved through quicker 
turnover, simplified marketing, and improved trans- 
port and communication. 
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13. 


14. 
15. 


16. 
if. 


18. 


19. 


20. 


21. 


22. 
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Reduction of trade ignorance and secrecy, resulting 
in a more rapid spread of improved practices, ma- 
chines and processes. 

The increase of salvage operations and other ways of 
reducing wastes. 

Improved communication and transport facilities, and 
better organized exchange markets. 

Improved financial mechanisms. 

The bringing into use of new and better power resources 
more suited to our technique, more flexible and less 
wasteful; and continued progress in the technique 
of generating and applying power. 

American readiness to scrap obsolete plant and equip- 
ment. 

Study of personnel; use of care in the processes of hir- 
ing, shifting and promoting. Introduction of fitness 
tests; and the rule of promotion by merit. 

Reorganization of methods of wage payment to achieve 
fairness and a maximum wage-incentive. And the 
pressure of high wage-scales and reduced hours mak- 
ing necessary much study of ways to cut costs be- 
sides lowering wages or increasing hours of work. 

The spread of various schemes for increasing the wel- 
fare of employees at work, and for increasing democ- 
racy in control. 

The tendency of unions to organize on an inslustil 
basis. And the interest of unions in better man- 
agement as one way to raise wages. 


After having read this list and having realized that it 
is intended to survey the causes of productivity as com- 
pletely as possible, but yet in a generalized way, some 
discussion of each point will be expected. We shall go on 
to this immediately. 


CHAPTER III 


DISCUSSION OF SUGGESTIONS TO ACCOUNT 
FOR OUR INCREASED PRODUCTIVITY: 
GENERAL CAUSES 


1. The spread of general and technical education. 
Notwithstanding the certainty that when we come to 
a list of the main barriers to progress, the backwardness 
of American education will have to be set down as one of 
the most important, still it is true also that this education 
factor deserves a place among the causes of our remarkable 
national achievement in the industrial field. The unac- 
customed person who surveys, even cursorily, the spread 
of the educational idea during the nineteenth century 
will be surprised at what he finds. It is one of those mat- 
ters which we take for granted now, so deeply has it become 
embedded among our traditions. But this was not true 
until very lately. One would have to go back only three 
or four generations to discover a time in which educational 
opportunity was highly exceptional, to be attained only by 
the most gifted and then only by luckily happening into 
a situation which made support for some years possible. 
In pioneer America all hands were needed for work. How 
many potentially fine geniuses in science, art, literature, 
music, or industrial engineering and management were 
wasted in the woodlots of hilly New England or on mid- 
west plains we can never know. But perhapsa faint notion 
of how great this wastage was, may have had something 
to do with the development of our educational program. 
65 
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What had more to do with its development, probably, 
was the democratic idea which we very early made our own 
—that and the increasing complexity of life. The re- 
markable persistence of the notion, even in the face of 
Mr. Mencken’s frontal attack and Mr. Lippmann’s more 
subtle undermining operations, that all men are born 
equal, is a major sociological phenomenon of our time. 
When John Locke formulated the idea of the child’s 
mind as a tabula rasa, on which experience (including 
education) might write any glory, there was born an 
hypothesis which Americans found it congenial to test. 
Our forefathers did not conceive it as a theory to be tested, 
however; they never regarded it as unsubstantiated. To 
them it was law. And it formed the basis for a remarkable 
achievement. For, ever since, we have held as one of our 
least disputed ideals a program which looked toward free 
opportunity for every child to go as far in the educational 
system as he might care to go. Our approximation to 
the program is remarkably close. And only lately, and 
against immense pressure, have educators been able to 
shut the doors of their institutions here and there to 
obviously limited intelligences. 

The part in this progress played by the swift change 
in American institutions seems obvious as we look back, 
though it was not obvious as it happened. In half a 
century we have become preponderantly an industrialized 
people. And industrialization carried with it the inevitable 
corollary of urbanization. Most Americans at one time 
worked on farms in the country. Now most of us work 
and live somewhere within urbanized areas. The tech- 
nical qualifications for pioneer farming and homemak- 
ing were perhaps not simple, but they were most easily 
acquired on the farm itself—in the fields, the stables and 
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the woodlots, in the kitchens and at the looms. Educa- 
tion was not “schooling” in that life; it was apprentice- 
ship. But even then it was commonly insisted that the 
three R’s should be acquired and many stories still sur- 
vive of our ancestors who broke their way through the 
deep snows of winter or the heavy mud of early spring and 
late fall to achieve what learning was customary and 
available. 

As urbanization went on through the last century and 
as the surpluses of a prospering industrial system piled up, 
there was no hesitation in enlarging the scope of the ideal. 
Instead of giving everyone the three R’s and only a very 
few anything more—clergymen, district-school-teachers 
and lawyers, mostly—we began the attempt to carry 
everyone further. Gradually it became customary to 
complete the eighth-grade, then to complete the high- 
school course; and now we seem to be on the verge of 
committing ourselves to collegiate training for nearly 
everyone. Soon, if we keep on, we shall be adding a 
postgraduate technical or professional course to that—a 
training still, at present, confined to the very few. 

It may not at first be apparent why a boy or a girl who 
is to have a city instead of a country life, a business or 
professional career instead of that of a farmer, needs an 
extended schooling. But a little thought will supply the 
reason. City life is more complex. It depends more 
largely upon intellectual interchange. It possesses none 
of the instruments of social apprenticeship. Industry is 
carried on at a technical level which can only be attained 
by formal schooling. If workers are not, all of them, 
to be definitely sunk to the level of simple machine-ten- 
ders, they must be lifted by education and more and more 
of it. Not only that: industry sets up also a forthright 
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demand for technical training. A bank clerk, a machine 
draughtsman, or a factory foreman, may not have jobs 
which we rank very high in the social scale but their 
technical requirements are considerable; and they are 
more if we add to the minimum demands that extra 
training which makes promotion possible. 

Luckily industry, with its increased educational ne- 
cessities, also furnishes the wherewithal for their supply. 
It increases income; and it is from income that school 
taxes eventually have to come. One of the cycles of 
civilization comes into view here. Education furnishes 
industry with trained intelligences; industry gives back 
to education the income with which to make more trained 
minds. It does not happen so directly as this implies, of 
course, for most taxes come from personal, not corporate, 
incomes; but the effect is accurately pictured in calling 
it a cycle. If America is the most productive region on 
the earth, she also spends more than all the rest of the 
world put together on education. 

‘The utility of education for industrial productivity has 
not, however, been very clearly seen; nor did we even 
foresee that this effect would follow from our devotion to 
the idea of universal education. The argument for en- 
larged training has usually been put on what were con- 
sidered higher grounds, such as the right to culture or 
to the superior kind of existence supposed to be led by 
“the educated.”” When we examine these arguments 
they appear less sound usually, however, than the purely 
economic one. What better excuse for education could 
there be than that it “pays” in the sense of adding to 
our stocks of goods or the qualities of our services—so 
making the levels of living higher? The difficulty has 
been in the past that, though it might be admitted as a 
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general thing that education pays, so long as we had a 
disorganized and small-scale economic system there were 
no individuals to whom it could be made to seem to pay. 
This difficulty becomes less as business becomes bigger. 
One industrial organization, now, may comprehend a 
considerable section of social life. There are, indeed, 
several businesses in the United States whose annual ex- 
penditures are greater than that of the Federal Govern- 
ment in 1913. And such organizations begin to think of 
themselves in social terms—which means that what is 
socially good is good for the organization. When gen- 
uinely forward-looking men come into responsibility in 
our gigantic business structures, the businesses them- 
selves tend to become socialized. This means concretely 
that they turn to the support of any part of our general 
social program which seems to offer a genuine advance. 
Most, though not all, of the difficulties arise because little 
men try to run big businesses. A little man cannot see 
far; possibly not beyond his year’s balance sheet. And 
from him we cannot expect much. We have to rely on 
the movement of better intelligences into responsibility. 

We can be properly thankful that an ideal, formulated 
for a quite different purpose, has served us so well in 
industry. But it would be a mistake to rely on old pur- 
poses to serve new ends too far. So we find industry be- 
coming specifically interested in education for quite defi- 
nite reasons. Better engineers, better accountants, better 
lawyers, better executives are wanted. The colleges hold 
the key to this situation and industry is coming to see 
the utility of collegiate education. Skepticism concerning 
much of the usual curriculum is certainly justified; but 
on the whole it shifts in the right direction. Schools of 
engineering and of business administration, within the 
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universities, multiply and grow stronger; the liberal arts 
college itself comes gradually to accept its responsibility 
of turning out people with preparation for carrying on a 
twentieth-century instead of a classical or medieval life. 
Not only this—the educational revolution becomes really 
a revolution in high school and grades. The project 
method is taking the place of rote learning; the school 
is becoming a part of the world and not a place apart 
from it. If the old education added to our economic life, 
the new will add infinitely more. Itis, perhaps, our broad- 
est reservoir of talent, our greatest single dependence for the 
future. We could multiply our expenditure on it by ten or 
by twenty and still gain from it an increasing return.? 


2. The inheritance of and additions to the racial store of 
technical skills and knowledges. 


Man differs generally from other animals in the power 
he has to conserve all his gains over nature. For, in a 


1 Readers are referred for further discussion of education in the 
technique of business and of the possibilities of such training to 
meet the essential ideal of the older “cultural education”’ to the 
Proceedings of the Stanford Conference on Business Education, Stan- 
ford Business Series, No. 1, published by the Stanford University 
Press. The remarks of Dean Willard E. Hotchkiss are particularly in 
point. See also such treatments of management education as ‘The 
Content of Courses in Management’’ by Messrs. Joseph W. Roe and 
N. W. Burleigh, in the February, 1925, issue of the Bulletin of the 
Taylor Society. Of even wider interest is L. C. Marshall’s “The 
Collegiate School of Business at Erehwon,” in the Journal of Political 
Economy, xxxiv, 289 ff. (June, 1926), in which the Dean of the School 
of Business Administration in the University of Chicago outlines an 
ideal plan for business training. Of possible interest also are ac- 
counts of foreign experience such as that by August Wilhelm Fehling 
in “Collegiate Education for Business in Germany,” ibid., xxiv, 
545 ff. (October, 1916). See also that of J. Wiesner and K. Ficek 
who explain “Education for Business in Czechoslovakia,” ibid., 
xxxiv, 141 ff. (April, 1926). 
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sense, man lives by nature’s sufferance. This is not 
meant to imply that nature is niggardly—an idea of which 
so much was made by Malthus and his successors, but 
that, on the contrary, there exists a free store of materials 
and forces which it is man’s problem to discover and to 
use. So far as we can discern, this store of materials 
and forces is illimitable. We have, indeed, gone so far 
already that we begin to have a vision of a future when 
man will have turned over to natural forces all the ancient 
tasks of providing food, clothing, and shelter which have 
been so great a burden and limitation in the past. For 
the progress we make, we are, however, dependent upon 
the imagination and the intelligence with which we ap- 
proach nature. The greatest single advantage which 
man has over other animals, perhaps, is the care he takes 
to conserve his discoveries and inventions once they are 
made. A skill or a knowledge, acquired, becomes a per- 
manent part of his equipment. 

He differs also from other species—and this must be 
said to be a second great advantage—in his ability to 
incorporate the new gains he makes into a cultural body 
of productive arts, so that each generation builds on the 
work of all those which have gone before. The familiar 
illustration of the beaver and the dam is in point just 
here. Beavers are highly socialized animals and possess 
almost uncanny skills of their own kind; but they can 
only build characteristic beaver-dams. They never im- 
prove upon the kind of dam which suits their minimum 
needs. Man, placed in a similar situation, would be found 
to be continually experimenting with new forms and 
shapes, and before many generations had passed he would 
have added something, at least, to the design he had 
inherited. This power of man to use all his inheritance as 
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a foundation for new experimentation is a unique quality 
and must be said to account for a large part of his 
superiority. 

When man takes what comes down to him from the 
past and goes on from that point, there is created an 
accelerating rate of accumulation for inherited technique. 
Each generation possesses more than the generation 
which preceded it, because it has been able to go on from 
the point where its ancestors left off. The rate of this 
acceleration has been the subject for considerable specu- 
lation, but no mathematical formula which covers it has 
been discovered. The rate of acceleration is really a joint 
function of man’s intelligence and of the body of materials, 
skills, and knowledges which come down to each new 
generation. At any one time, knowledges or skills in cer- 
tain fields may be in advance of those in certain others 
with which they must necessarily correlate to create fur- 
ther progress. Advance, then, has to wait until the prob- 
lems set by the gaps in our knowledge can be solved. 
Or at any one time the genius to go forward may be lack- 
ing and for a long period of time, perhaps, no great new 
discoveries may be made. It is true that intelligence is 
fairly constant in the race, which is to say that if we sup- 
pose the range of intelligence to be from one to ten, there 
will, in different generations, be a constant proportion 
of ones and tens; so that we might expect progress— 
which depends upon intelligence—to be made at a con- 
stant rate. But intelligence is not always free to function. 
It may be smothered by poverty or slavery, as it has in 
the past. Or it may never happen to come into contact 
with the problem which would create a genuine advance 
for the race. We may conclude from this that cultural 
advances will be most rapid when there is the most equality 
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of opportunity, so that intelligence may have its chance 
to function; and when there is the greatest fluidity of 
information, so that the right intelligence may make the 
necessary contact with the problems it can solve. It may 
be inferred that our increase in productivity at the present 
time is in great part traceable to the advances we have 
made in the accumulation of skills and knowledges and in 
bringing intelligence into contact with relevant problems. 

Some discoveries are more basic than others, if we are - 
to judge by what results from them. Some of them flower 
luxuriantly into a whole new series of developments; 
some come to a dead end and have no further result than 
the contribution they make in themselves to industrial 
advance. Intelligences differ—even those which occur 
together, say, in the upper tenth of the range—in their 
ability to combine materials and processes for the creation 
of new materials, machines, or methods. For these rea- 
sons we cannot predict and can measure only in a rough 
way the progress we make. 

If we were to search the past for the series of genuinely 
basic discoveries which have given us the firm founda- 
tion upon which our industrial culture now rests, we should 
have a comparatively short list, which would include 
such things as fire, the lever, the wheel, the alphabet, our 
system of numbers, the calculus, gravity, steam, elec- 
tricity, the atomic scale, relativity, and others of a like 
nature, including possibly, the microscope, high-speed 
steel, the slide rule, and the vacuum tube. It would re- 
quire a far longer list to include all the secondary dis- 
coveries which have emanated eventually from these 
basic ones. Both sorts are, of course, important; but 
obviously basic discoveries are of far greater importance 
than secondary ones and more of our progress is to be 
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allocated to them as causes than to the secondary ones, 
though it is admittedly difficult, many times to make 
any good distinction. 

It is a favorable aspect of our modern world that not 
only is it easier to make secondary advances in our time 
than heretofore, but that it is also easier to make basic 
ones. This is because of the greater freedom we allow 
intelligence, and because of the greater accessibility of 
our bodies of information. No one can do so with any 
exactness, but it is to be imagined that if we constructed a 
time-chart upon which were marked the intervals between 
the great basic inventions, it would be found that those 
of modern times have come much nearer together than 
those which were made in that pre-history of our race 
which is veiled from us by the lack of written records. 
If we may assume this to be true, it follows that we may 
expect wide and deep changes in civilization to occur 
with greater and greater rapidity as time goes on, not to 
mention the lesser changes which will be caused by smal- 
ler, less basic, discoveries and inventions. But it is also 
possible, as many think, that there are plateaus of prog- 
ress on which we rest for a time, with a slowing up of 
the rate of acceleration until some new fundamental 
discovery sets us off again upon a new steep climb. 

Not with any adequate theory of this process, but for 
other reasons, we have come to have a society which does, 
after a fashion, provide both for conservation of knowledge 
and for its improvement. Language is our fundamental 
asset in conservation, but libraries and museums are our 
chief modern means of preventing loss. In them are 
stored imperishably the records of our past achievements, 
so that if some cataclysm should to-day destroy all the 
adult members of our race, a new generation could re- 
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construct our system completely from the records we 
have made. The school system is designed to bring new 
generations to adulthood in possession of the skills and 
knowledges we have inherited, a body of information so 
vast that we have been forced to specialize, lately, in 
education as well as in vocation. We no longer attempt, 
as we once did, to impart everything we know to every 
grown mind. We are content to establish in each a sense 
of the vastness and complexity of our culture together 
with certain of the more elementary principles of the 
applied sciences, and to trust to educational specializa- 
tion for the equipping of the specially fitted mind to 
develop different fields of knowledge. Human minds 
are not capable of encompassing all the knowledge there 
is any more. We judge it sufficiently difficult to appre- 
hend the knowledge of any one science; and we trust 
to some means of codrdination to bring the applications 
of the sciences together. This field of codrdination is 
one of our weakest spots and will have to have much 
more attention in the future than it has had in the past. 
But, taken in the large, we have come an immense way 
in a century or two in accumulating technique and in 
learning how to conserve it and pass it on. 

These, then, are the means by which we protect our 
inheritance: by making and storing records and by the 
transmission of information through formal or informal 
education. It remains to discuss the means by which we 
make additions to our inheritance. Research is the gen- 
eral name which we give to this activity. It will be dis- 
cussed in a later section. 

It does not seem far-fetched, however, to attribute some 
part of our increased productivity to the cumulation of 
knowledge and skill in a body which grows greater and 
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greater and also, as it grows, becomes more and more 
accessible.! 


3. Changes in the size and pattern of our population. 

If we have been surprised by any social change more 
than by the shiftings of the pattern of population, it 
would be difficult to say what it is. Under the unseeing 
eyes of social theorists and without otherwise taking 
thought, we have completely rearranged ourselves. If 
the movement has been a blind one, it has been neverthe- 
less very effective. It has changed all our ways of be- 
having, but most notably for us, of course, ways of pro- 
ducing goods. 

To say that the new patterns of population have been 
one of the causes of the new productivity is perhaps to 
place the cart before the horse; and yet it is easy to see 
that one fashion of grouping may be better than another 
for purposes of making and distributing goods efficiently. 
Factories and transport facilities have doubtless drawn 
people to themselves, but once changes have been made, 
industrial functioning may have gone more smoothly. 
So it may not be incorrect, after all, to assign some causal 
importance to population changes. There is at least 
sufficient reason in it to make the suggestion worth while.” 

The first thing to be said is that population has grown. 


1The interested reader is here referred to the author’s essay, 
“Experimental Economics,” in the volume called The Trend of 
Economics, 1923. 

* What information is readily available readers can find in The 
Statistical Atlas of the United States, published by the Bureau of the 
Census, 1924. But the information concerning actual population 
patterns is very meager. Some references to this problem will be 
found in “A Review of the Literature of Location of Industries,” 
by Witold Krzyzanowski in the Journal of Political Economy, xxxv, 
278, later cited in another connection, 


=~ 
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Economists have for a long time entertained a proposition 
concerning population growth which may be stated thus: 
Up to a certain undetermined point, at least, every indi- 
vidual added to the working force makes a contribution 
which is greater than is required for his support. If we 
think solely of national productive efficiency, additions 
to the population are desirable up to this point. The 
question as to the location of this limit is for America 
pretty largely an academic one. We are a long way from 
it as yet. The rapid growth we have had must be said, on 
the whole, to have been highly favorable. Theoretically 
the limit of efficiency is set by the conjunction of three 
variables: Size of population, extent of resources, and the 
state of the industrial arts, including in this last the arts 

of transportation and communication. But no such 
- equation can be worked out unless we can assign definite 
quantitative values to each variable. If we could do that, 
we could say how big we ought to grow. 

This has been tried with most appalling success; that 
is to say, certain statisticians have worked out probable 
and desirable sizes, but always by making astonishingly 
naive assumptions, the most questionable of which is, 
perhaps, that no future changes in the industrial arts 
will occur.!. On the whole, we seem to be left just where 
we were in the beginning as a result of all this theoretical 
discussion, because no one has been able to say for cer- 
tain what will happen in the future either with respect 
to control of birth or death rates, or to advances in in- 
dustrial technique which will have the effect of raising 


1 One who is interested in the general problem of population will 
find discussions in such works as Harold Cox’s The Problem of Pop- 
ulation, 1923, and A. M. Carr-Saunders’ The Population Problem, 
1923. One ought to consult also some such corrective as J. R. Smith’s 
World’s Food Resources (last 100 pages). 
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the desirable limits of the population size. We can, how- 
ever, see an amazing gain in productivity and a corollary 
increase in population. It is not altogether fair to infer 
that these are related, without some further reason for 
thinking so than that they happen to be simultaneous, but 
this conjunction of events does leave something to be ex- 
plained by those persons who think that we have already 
grown too big. 

A formidable weight of evidence supports the conten- 
tion that there are still far too few of us to gain all the 
advantages there are in codperative effort, but that we 
are rapidly growing toward a size which will maximize 
the results of our efforts. Attempts to analyze the situa- 
tion are confused by the mutuality of adaptation between 
industrial processes and the groups who function in them. 
Doubtless we learn to work better with the groups at our 
disposal, but also the fact that society is adding to its 
numbers seems to make work easier for everyone and to 
enlarge the product from it. Each of these may be both 
cause and effect, but if the general results are to increase 
production so as to raise the levels of living generally, 
that is at least one important fact to which we can cling. 

The growth in the size of population is, however, a very 
gross fact, which to have any meaning needs to be re- 
fined. For we have grown in definitely original ways. 
One way often remarked is that cities have grown at the 
expense of rural districts. Instead of being three-quarters 
rural, as we were in 1850, we are now considerably more 
than one-half urban. Urban for the census-makers means 
communities of more than 2,500, but by no means all 
others live on farms. Some 20,000,000 of us live in 
villages and hamlets ranging from a few souls to the 
2,500, which the census-makers consider to be a city. 
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There remain only some 30,000,000 for the farms. Fre- 
quently in even small villages there are independent 
or branch industries of some little importance, which 
form an exception to the general fact of the urbanization 
of industry; but usually villages are suburban, places to 
live, rather than places to work. Such communities must, 
of course, be considered to be satellites of urban centers. 

Some further light may be thrown on the problem by 
figures of occupational groups. The “gainfully em- 
ployed”’ in the United States in 1925 are reported by 
the National Industrial Conference Board as being dis- 
tributed as follows: 


Per cent 
Manufacturing and mechanical................. 29.9 
BU ECUNLLING Mee AG Oe tet ey vicie eles hanes Pais One 24.5 
PETES oo, ce SO ERR Se 10.7 
PRIERICAMEWOT IC NS Asthate. 632. oo aS PROS FUE ene 8.9 
Domestic and personal service................. 8.4 
7 STEECISY REG) 1 00) es a mor 7.6 
MeREASIONOL SET VICE 5 /k0s Seige aisla sa See bas os aoe 5.5 
Te ETON ear a6 ai 5h. eine Dealer ole her ae es Day 
Public service, including military and naval...... 1.8 


The changes of recent years are interesting. There 
has, for instance, been a decline in the total number of 
gainfully employed of from 41.5 per cent in 1910 to 37.2 
per cent in 1925. This in itself is significant of progress: 
it doubtless means more children in school rather than 
at work, for one thing. But other changes are even more 
interesting for the present purpose: 

During the period mentioned the number engaged in agri- 


culture has shown a decided decrease. In 1925 only 24.5 per 
cent were so employed in a gainful way, as against 33.2 per cent 
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in 1910. The proportion of those in the manufacturing and 
mechanical industries has increased only slightly, from 27.8 per 
cent in 1910 to 29.9 per cent in 1925. Clerical workers nearly 
doubled their proportion to other workers, constituting 4.6 per 
cent of the gainfully occupied in 1910 and 8.9 per cent in 1925. 
Those in trade, in public service or in professional service have 
slightly increased in proportion to other groups, but a relative 
decline from 9.9 per cent to 8.4 per cent is estimated to have 
taken place in the proportion of domestic and personal servants 
to the total number of gainfully employed. 


These figures are not conclusive evidence that changes 
favorable to efficiency have taken place in population 
grouping; but they show that changes are taking place 
in a number of ways. They show very clearly, of course, 
the growth of city occupations and the decline of rural 
ones. In fact the most notable movement of population 
has been into the cities. Certain very obvious advantages 
for industry exist there, as was discovered, for instance, 
by investigators for the project known as the Regional 
Plan for New York and Its Environs. As Professor Haig 
says: “Managing and administering, buying and selling, 
financing and risk-bearing, investigating and advising— 
these are among the functions which find the city very 
congenial, indeed.” ! 

In the articles in which Professor Haig analyzes the 
population patterns and the activities of urban regions, 
he was led first to the construction of a theoretical pattern 
for population and then to a consideration of the pattern 
as it actually exists. He found that one who should be 
set as a problem the devising of an ideal arrangement of 
population would find it set in the following terms: 


* Robert M. Haig, Director, Economie and Industrial Survey, 
Regional Plan of New York and Its Environs, Quarterly Journal of 
Economics, xl, February and May, 1926. 
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In the search for an explanation of the present pattern of 
population with its great concentration of people in urban cen- 
ters, it is illuminating first to consider abstractly what kind of 
a pattern would result if one were to plan deliberately a world 
for economic efficiency. ... The designer would soon real- 
ize . . . that only a minor fraction of his available labor force 
is required to till the soil, to dig the minerals from the earth, 
and to perform the other types of primary extractive work, and 
that only another minor fraction is required to man the trans- 
portation system and to locate with reference to convenience 
in performing this function. Consequently a very large part of 
the population is economically “‘foot-free”’ in the sense that it 
is under no economic compulsion to live “on the land.” Where 
shall the foot-free live? Some, indeed, are in possession of suffi- 
cient claims upon the product, without personally contributing 
toward current production, to enable them to refrain from work 
and to live wherever they feel they can get the most out of life. 

Location interests them only as it affects consumption. The 
great bulk of the population, however, must work and must 
consume most of what they earn where they earn it. With them 
consumption and production are practically a simultaneous 
process and must be carried on for the most part in the same 
place. To them location is of interest both in its effects upon 
production and in its effects upon consumption. 

A study of possible sources of raw materials and the trans- 
portation problem involved in concentrating them at various 
points would reveal the potential urban sites. Such sites must 
meet certain requirements of climate, but climate, after all, is 
a matter of fairly broad zones. Within those zones transporta- 
tion advantages would be, it is believed, the chief determining 
factors. As among various possible sites served by the same 
sources of raw materials, the choice will tend to fall in favor of 
those where it is possible most cheaply to lay down those ma- 
terials which are destined to enter into the desired assortments 
of consumption goods. This suggests, then, that the kind of 
pattern which would give the greatest economic efficiency under 
the assumptions stated is one which makes maximum use of 
territorial specialization within the limits set by the available 
means of transportation. The most favored spots are those 
from which the richest resources can be tapped with the lowest 
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transportation costs. At such points would develop the great 
cities. Smaller urban centers would be expected to appear at 
less favorable points, to the extent that, in accordance with the 
law of diminishing returns, the degree of intensity of utilization 
raised costs and thus forced a resort to the poorer resources. 

In the lower cost of supplying consumption goods at these 
convenient assembly points is found, then, a positive and, in 
the opinion of the writer, a very powerful force tending con- 
stantly toward the concentration of the entire “foot-free” 
population in urban areas. To justify locating a person else- 
where some advantage in production or in consumption must 
be obtainable sufficient to counterbalance this fundamental 
advantage of concentration. 


As he goes on, Professor Haig is struck by the fact that 
such an ideal pattern is very much what we have at 
present. 


The theoretical pattern . . . calls for the location of all busi- 
ness functions, except the extractive and transporting functions, 
at the concentration points in urban areas. So far as all the 
other functions, except certain types of fabrication are concerned, 
the theoretical pattern conforms closely to the actual pattern. 


If this is true, there seems to be a powerful reason for 
believing that part, at least, of our sudden increase of 
productivity is to be accounted for by the accomplishment 
of a movement toward productive efficiency, which was 
until a few years ago too nearly uncompleted for its effects 
to be felt. It is still incomplete, probably, but we seem 
to have gone far enough to achieve many of its results. 
This problem, like many others we face, needs much more 
study; but enough has been discovered in a general way 
so that we can see immense possible gains to be got from 
such an analysis of population patterns as will give us 
guidance in the control being sought by social planners 
of all kinds, and most particularly by those of the great 
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centers such as New York, Chicago, and Philadelphia. 
If we can assume that the arrangement of population has 
something to do with productive efficiency we can, by 
intelligently guiding the arrangement of the population, 
increase the efficiency of production. If we seem to have 
accomplished something in this regard so far, it has not 
been because we planned it but because it merely happens 
so in this as in other social arrangements. We cannot 
always expect that so happy a result will eventuate from 
haphazard change. In order to secure our progress, we 
shall need to pursue our advantages very much more 
rationally than we have in the past. 


4. Progress toward the more complete division of labor and 
the consequent mechanization of industrial processes. 

Always provided that there is effective codrdination, 
the division, among a number of individuals, of the differ- 
ent tasks required to make anything seems almost in- 
variably to add something to each individual’s efficiency 
and to make the whole task cheaper in money and less 
wasteful of effort. This division of tasks was one of the 
earliest developments of the industrial revolution, and 
has been one of the most persistent throughout the whole 
evolution of the industrial process. There is every evi- 
dence of this. It was on this note, for instance, that 
Adam Smith opened his discussion of the Wealth of Na- 
tions in 1776.1 He used the pin-making industry for an 
illustration, but an observer cannot miss the same phenom- 
enon in our more complicated modern industry, except, 
of course, that we have carried our division very much 
further. It extends now not only to the division of work 


1 Chap. I of the Wealth of Nations contains the familiar illustration 
from the pin-making industry, which is cited so frequently by econ- 
omists even to-day. 
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among individuals who are codperating to complete a 
single, simple task, but among groups who together create 
our machines, our buildings, and the rest of our profusion 
of finished products. 

It goes even further than this. Whole regions of the 
world specialize in the making of some article or group 
of articles which go to make up our standard of living. 
This development would probably extend rather more 
rapidly than it has if political considerations did not 
interfere. The idea of nationalism with its concomitant 
high tariffs, is allowed to intervene and to prevent the 
normal processes of the localization of industry—which 
means the specialization of each region on what can best be 
accomplished there. The most notable illustration of 
this at the present time is the continent of Europe, where 
some dozen small national groups are scattered over a 
region which is naturally an economic unit—in the sense 
that each possesses something needed by the others. The 
principle of the self-determination of small nations has 
led to the dignifying of political sovereignty to the point 
where living standards are distinctly lowered by inter- 
ferences with the normal functioning of trade and industry. 
Tariffs in Europe become very definitely taxes on con- 
sumers and account for a great part at least of the indus- 
trial backwardness of Europe as compared with the United 
States.! 


1On this point readers are referred to The Road to Prosperity, 
1927, by Sir George Paish, in which is discussed the 1926 manifesto 
of the international bankers, advocating a lowering of tariffs for Eu- 
rope. This manifesto was called “A Plea for the Removal of Re- 
strictions upon European Trade.”’ It seems a powerful argument 
and, coming from the source it did, one which might have an effect on 
policy. So far, however, it has been ignored, not only abroad but 
by our own government. One striking paragraph follows. The 
whole manifesto was in this key: 
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The most fortunate region of the earth in this respect 
is the United States, because, more nearly than any other 
nation, we possess, within an area free from imposts and 
other trade interferences, all the materials of a complete 
economic life. It is necessary to say ‘more nearly than 
any other nation” because important exceptions have 
to be noted even in our own case. Admitting our de- 
pendence on the tropics for such products as vegetable 
oils, sugar, fruit, and spices; on Mexico for petroleum; 
on Germany for chemicals; on Great Britain for rubber; 
and our necessity for importing many other important 
materials such as tin, manganese, chromium, wood pulp, 
shellac, sodium nitrate and the like, we are still in a posi- 
tion far superior to any other political unit in the world. 
There never has been, and there is not even now, any 
single political unit which possesses within its borders 
so many of the raw materials, power resources, and spe- 
cialized industries as are to be found within the United 
States. One has only to think of our enormous crops of 
wheat, corn, cotton, dairy products, fruit, and wool, 
our many natural resources such as coal, iron, copper, 
timber, and other raw materials, our system of transport 

“There can be no recovery in Europe till politicians in all terri- 
tories, old and new, realize that trade is not war but a process of 
‘exchange, that in time of peace our neighbors are our customers, and 
that their prosperity is a condition of our own well-being. If we 
check their dealings their power to pay their debts diminishes, and 
their power to purchase our goods is reduced. Restricted imports 
involve restricted exports, and no nation can afford to lose its ex- 
port trade. Dependent as we all are upon imports and exports, and 
upon the processes of international exchange, we cannot view 
without grave concern a policy which means the impoverishment of 


Europe. ; ; 
1 One reservation has to be made: freight differentials fixed by the 


Interstate Commerce Commission act as artificial restraints com- 
parable to those of tariffs. 
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and communication, and the development of our factory 
system, to realize our superiority in this respect. 

That coal, iron, timber, and all the numerous other 
materials which together make an automobile, an office 
building, a bridge, a dinner, or an overcoat, can flow 
freely together without being anywhere taxed or other- 
wise hampered in their movement, except by the neces- 
sary cost of transport, must be accounted one of the 
greatest advantages we enjoy. While the nations of 
Europe are wondering why we are progressing so much 
more rapidly than they, backed by their thousands of 
years of culture, they might find it of advantage to con- 
sider this element of our superiority—the easiest of all 
for them to duplicate when they can find the common 
will. Our moral supremacy in this matter cannot be stated 
with too superior an air, however, since it is a matter of 
luck rather than foresight which gives our industry this 
enormous advantage. So far as our attitude toward the 
free localization of industry is concerned, we are in no 
better position than Europe. We simply happen to have 
wider areas and a greater spread of resources. We tradi- 
tionally maintain tariffs as high as, or higher than, other 
countries, and consider national self-sufficiency to be 
quite as worthy an object as any of the smaller nations 
of Europe. If the development of a necessary geographic 
division of labor has gone further in the United States 
than elsewhere, it is not because of any intention. It 
must, however, be put down as one of the elements of 
our marked superiority. 

There are other ways also in which we have progressed 
more rapidly than other nations, which ought to be 
discussed under this general heading of “division of 
labor.” One of these has been our willingness to intro- 
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duce machines whenever tasks became sufficiently rou- 
tinized, and to go on insinuating them into every indus- 
trial process until that particular affair becomes entirely 
mechanical. Industry after industry has been transformed 
in the past twenty years in just this way, until, within 
whole industrial units, the mechanical series approaches 
completion. In the making of many things now, the only 
work of man is to design, to repair, and to lubricate, and 
even this last is frequently done mechanically. Indis- 
putably, we have a general notion that work which ma- 
chines can do is not a part of desirable human activity. 
We have achieved an attitude which, though by no means 
universal among us, is so much more widespread than 
in other places in the world, that it is frequently spoken 
of as one of our contributions to the new culture.! 

An American coming for the first time into contact 
with European industry is astonished to find an employer 
there sometimes rated by the number of his employees 
instead of by the net product which his organization is 
able to turn out. The notion of an employer as a philan- 
thropist because he makes work and provides jobs, is 
very nearly unknown among us any more. We have 
developed a fairly definite idea that an employer’s busi- 
ness is to eliminate work. It might almost be said that 


1 For descriptions of this process of machine substitution, there are 
some few available sources. One is G. E. Barnett, Chapters on Ma- 
chinery and Labor, 1926. An earlier one was a small study made by 
Charles Reitell, Machinery and its Benefits to Labor in the Crude Iron 
and Steel Industries, 1917. In the April, 1927, issue of the Monthly 
Labor Review of the Bureau of Labor Statistics, there is a description 
of the coming of machinery in the bottle-blowing trades. See also 
a description in The New York Times for July 23, 1927, of a new 
mechanized process for the manufacture of sheet steel. Such ac- 
counts as this last can frequently be discovered in journals and 


newspapers. 
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he is not an employer, but a manager (and this follows 
partly from divided labor as a principle) who puts together 
the elements of production in the most effective way; 
and this most effective way we have long since identified 
with routinization, the continuous process, the application 
of the power of machines and their development in series. 
If we have enormously increased man-hour productivity 
in the past few years, much of the credit must be allotted 
to the cumulation of series machinization. Jobs which 
were little by little adapted to power machines have 
gradually come to the point of development at which 
machines could be introduced into the very heart of the 
work, and finally could be linked together. The reduction 
in the number of men required to produce a given num- 
ber of units of product would naturally be much greater 
in any later stage of this progress than in any earlier 
stage. 

We ought not to overlook, in this matter also, our greatly 
superior designing; jobs which, by reason of complicated 
motions, or the difficult joining of processes, were a few 
years ago considered beyond the scope of machines, are 
rapidly being subjected to a mechanical plan. Part of 
this is because of our more intensive development of 
technical education, which gives us a greater number of 
better equipped mathematicians and designers, and 
part is because of the perfection of the equipment which 
we provide for their work. We are very rapidly evolving 
a theory of planning and designing as the heart of our 
industrial technique. 

But it is not only within any one plant—even any one 
business organization—that the superiority of our con- 
ception of the division of tasks is to be discovered. Care- 
ful division of tasks without the development of corollary 
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coordination would be entirely futile. Of what use would 
it be to develop the modern automobile assembly line, 
for instance, if it were not made certain first that all the 
parts would be available as the machine being assembled 
moved past? The necessity for superior coérdination 
imposed by the continuous process in industry has led to 
an immense development of paper-work for codrdination 
within businesses. But not only within units of business 
themselves but among different businesses which have 
interrelations, this development has taken place. Steel 
goes into many products; so does timber, rubber, and 
glass. Paint covers nearly everything. Machinery must 
all be lubricated, and all the businesses which are de- 
voted to making these things have inescapable over- 
lappings which are recognized in numerous ways. Every 
movement for coérdination makes each productive op- 
eration more effective, and the total result in the re- 
duction of wasted effort and overequipment in industry is 
immense. 

Much still remains to be done, but our progress is still 
a marvelous achievement if we consider all the barriers 
to it in the old conceptions of the privacy of business 
and the independence of industrial function. Generally, 
the idea grows that industry is a social function for the 
provision of goods, no part of which is separable from the 
whole. If more remains still to be done in this field than 
in most others, we have still to credit its developments 
with an appreciable part of our last few years’ progress. 


5. Reduction of stoppages of and interferences with industrial 
activity which we group under the name of depression. 
Twenty-five years ago there was scarcely one business 
man in a hundred who was familiar with the phrase “busi- 
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ness cycle,” or, indeed, who recognized that there were 
rhythmic changes in industry which brought, in roughly 
regular course, prosperity, depression, recovery, and de- 
pression again. It was well enough known that occasional 
depressions, and even panics, occurred. The cataclysmic 
effects of panics were too serious to be entirely ignored. 
They were not thought of, however, as regularly recurring 
phenomena, but rather as disasters which occurred only at 
wide intervals, and then because of some great funda- 
mental disturbance in the progression of normal affairs. 
That they followed anything like a regular course was 
entirely unrecognized. 

The past few years have seen an immense gain in this 
respect. The idea of the economic rhythm is as familiar 
now to all business men as the often cited, but little un- 
derstood, ‘‘law of supply and demand.” This is a famil- 
iarity for which credit must chiefly be given to university 
research and scholarship, for it was among university 
scholars that the idea was developed and studied, and it 
spread only gradually to the business world. The bad 
effects of the depression phase of the cycle were so notable, 
however, that a readier audience was found for this 
product of university research than for most others, and 
the larger organizations of business with their greater 
need for forward planning and coérdination soon found 
it profitable to develop studies of their own of the 
cycle, which have, by now, become fairly extensive; so 
that our knowledge of the phenomenon—especially in 
its market and financial phases—is progressing very 
rapidly. 

The business cycle is not so simple a phenomenon as was 
once supposed. As study goes on, more and more indus- 
trial processes are discovered to be a part of the total 
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changes which take place. Movements of population, 
expansions and contractions of employment, changes in 
the money market, movements of the rates of interest, 
profits and wages—all occur apparently in some degree 
of correlation with the general cyclical movement. So 
also do shifts in the physical volume of production and 
fluctuations in price levels. Most economists now feel 
that the business cycle is to be understood not through 
any index of total business activity, but by movements 
among all the seemingly unrelated forces which function 
together in industrial life. This is felt primarily because 
an index of total productivity or of prices is an abstrac- 
tion, which, for purposes of analysis, really hides more 
than it reveals. 

It is only by the most minute research into the con- 
- current happenings throughout industry, as the cyclical 
movements begin and move through their generally regu- 
lar course, that there can be any hope of the isolation of 
its causes. There is no competent authority at present 
who is ready to say very much about causes, because so 
much remains to be done in the way of gathering infor- 
mation and correlating apparently discrete movements. 
Naturally, therefore, very little is said about the control 
of the cycle.? 

In spite of the meager knowledge we have of business 
cycles, an extensive literature has grown up which centers 


1The best authority is Professor W. C. Mitchell, whose book, 
Business Cycles, in 1918, was the first systematic account of the 
phenomena we now associate with the cycle. The first volume of a 
revised account has recently been published as a part of a series 
by the National Bureau of Economic Research of which Professor 
Mitchell is director. This Bureau has done the most extensive work 
on the cycle. Its publications include Business Cycles and Un- 
employment, Business Annals, Employment Hours and Earnings in 
Prosperity and Depression, and others of a similar nature. 
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in suggestions for control, mostly concerned, naturally, 
with hypotheses to account for its occurrence. It will 
be sufficient to summarize these theories here: ? 


I. Physical causes. 

A. Jevons. Sun spots. 

B. Moore. Eight-year periods in the conjunction of 
Venus produce similar cycles in mundane weather, 
crop-yields, and business. 

C. Huntington. Weather cycles affect health which in 
turn affects business. 

II. Psychological causes. 

A. Pigou. “Optimistic error and pessimistic error, when 
discovered, give birth to one another in an endless 
chain.” 

III. Institutional causes. 

A. Processes of business management. 

1. Hardy. Uncertainty gives rise to alternate over- 
and underproduction of goods. 

2. Veblen. Discrepancy between prospective profits 
and current capitalization. 

B. Processes of producing goods and of distributing and 

spending incomes. 

1. Hastings, Foster, and others. Incomes dis- 
bursed by business enterprises are alternately 
less and more than the full value of goods 
produced for sale. 

2. Socialists. Overproduction resulting from ex- 
ploitation of workers who receive in wages 
less than they produce. 

C. Processes of consuming, saving, and investing capital 

in new construction. 

1. Hull. Relatively slight changes in the demand 
for consumers’ goods and in costs of construc- 
tion cause far more violent changes in the 
volume of construction work, which in turn 
react to heighten changes in demand for con- 
sumers’ goods. 


2 From American Economic Life, p. 326, 


——es ial 
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2. Hobson. Large incomes, which grow rapidly in 
prosperity, lead to over-saving and over- 
investment in new plants so that supply ex- 
ceeds current demand. 

D. Processes of banking. 

1. Hansen. Banks increase purchasing power of 
business men when prospects are favorable 
by lending credit; later they are compelled to 
restrict advances. In following crisis and de- 
pression idle funds accumulate in banks and 
enable them to start new expansion. 

2. Fisher. Discount rates lag behind when prices 
rise, giving borrowers increased profits and 
stimulating activity. Shortage of reserves 
forces a rapid advance of discount rates which 
pass prices. Crisis and depression are pre- 
cipitated. Increasing reserves and dull busi- 
ness finally reduce discount rates faster than 
prices are falling and so prepare for a resump- 
tion of activity. 

All of these remain, however, unsubstantiated. They 
were not put forward usually as total explanations, and 
there is some degree of truth, very probably, in many of 
them; but our knowledge of the phenomena has in- 
creased so rapidly and has revealed so many and such 
intricately interwoven relationships as yet not fully ex- 
plored that no single explanation in very simple terms is 
regarded any more as sufficient. 

Nevertheless we seem to have made some considerable 
progress toward correcting the swings of the rhythm and 
toward smoothing out the fluctuations in activity which 
are its worst social manifestations. This may seem strange 
at first, in view of what has been said, but it will readily 
be understood that simple recognition of the rhythmic 
nature of business changes would be, in itself, a salutary 
influence. A business organization which has learned 
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from carefully charted experience, extending over a num- 
ber of years, that it may expect a fairly regularly occur- 
rence of hyper-activity and of depression, will not be 
nearly so vulnerable as it would be if it were totally ig- 
norant of what might be expected. Every least bit of 
uncovered evidence and every item of publicity has, there- 
fore, tended to increase a kind of general self-knowledge 
and preparedness for what may come, even though we ' 
are not ready to put a scientific finger on definitive causes. 

The tendency of banks, and even of other business 
institutions, to depend more and more upon economists’ 
analyses of current business has helped; and the extension 
of the business audience through trade journals, news- 
papers, and the so-called economic services has made all 
business men aware of the month-to-month progress of 
the cycle. Various attempts which have been made to 
predict the recurrence of its various phases have not had 
a success at all proportionate to the effort which has 
been spent on this kind of activity, but the predictions 
from various sources have engendered an enormous inter- 
est in the cycle and have tended to spread about the 
business world a knowledge of it which has had important 
effects. So-called “business barometers’? must be said, 
on the whole, to be very nearly worthless so far as giving 
any assurance of what is to happen in the future is con- 
cerned, but they have had the important effect of making 
many people aware, who would otherwise be ignorant, of 
what is happening in the present. 

If all business men knew when a depression was due, 
it simply would not happen, because of the preparation 
for it which would immediately occur. We have not 
reached any such point of prediction, nor of the spread 
of information as yet, but we seem to have gone suffi- 
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ciently far to obviate some of the worst features of too- 
intensive activity and of stagnation. Most of the credit 
for this must probably be given to the spread of cur- 
rent information, and to the general knowledge, which 
has been absorbed by the business public, that cycles 
are always in process, and that the wisest business pol- 
icy is to be prepared at all times for the phase which 
may normally be expected to follow the present one, 
whatever that may be. 

Among the other developments which have helped 
to mitigate the fluctuations of the cycle have been the 
superior elasticity of currency, which was achieved 
with the adoption of the new Federal Reserve System. 
Our present control of currency is apparently, if we 
may judge by the experience of the past few years, achiev- 
ing a stability which is entirely unprecedented, and 
indexes for the movements of prices for the past few 
years show fewer fluctuations than for almost any pe- 
riod in our history. If this stability can be maintained, 
one of the worst features of the cycle will have been ob- 
viated. The Reserve System also, of course, achieves 
a certain measure of control of business activities, a 
rather rough and negative control, but nevertheless 
more than we ever had before the system came into 
operation. Through manipulation of the rediscount 
rate, the Federal Reserve System may steady industry’s 
price levels as our old banking system could not do. 
Through the informal advice of the Federal Reserve 
personnel, banks and industries can be warned of too 
great expansion and prevented from entering such pe- 
riods of feverish activity as would lead to disasters 
later on. Just how much of this work is carried on by 
the Federal Reserve Board, actually, no one can say, 
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because it is done informally and its results are, of course, 
never published. Open market operations have also 
developed extensively with similar generally stabilizing 
effects, but also with similar hidden direction so that it is 
often difficult to discern the precise results expected from 
them. On the whole external evidence .would seem to 
indicate that there is a good deal of such covert controlling 
exercised at various strategic ganglia of our system at 
the present time. 

Certain technological developments also have un- 
doubtedly assisted in stabilizing the rhythm. It will 
be seen, for instance, that a reduction.in the time re- 
quired for the transit of raw materials to finished prod- 
ucts would have the effect of reducing inventories, and 
would make business organizations, which, by necessity, 
usually have to carry heavy ones, much less vulnerable 
to price recessions. The most notable instance of this 
kind of thing is the recent development in the Ford in- 
dustry of a twenty-four-hour process by which iron ore 
and coal are turned into running motors. Such start- 
ling developments are not possible in most industries, 
but once the problem and its conclusions are clearly 
seen, many businesses will contrive means to reduce the 
time required for the turning of materials into finished 
goods, and so eliminate one of the great risks which 
any large business organization has to carry. 

Still another development in the business world which 
has had an important effect on cyclical movements is 
the unmeasured—but undoubtedly important—develop- 
ment of better coédrdination among different businesses 
and industries which makes for a better adjustment 
of business to business, and industry to industry, and 
reduces the likelihood of overdevelopment and failure 
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or stagnation. This is a purely voluntary process and 
has gone on entirely outside of government interfer- 
ences. Many economists feel that it is one of the most 
significant controlling forces in the business world to-day 
and that it may be expected to have many important 
effects in the future in steadying business and therefore, 
of course, eliminating some of the worst features of the 
cycle. 

Altogether most modern tendencies in business devel- 
opment seem to be rather the enemies than the friends 
of rapid shiftings in the rate of business activity. Added 
to this is an evident determination to discover its causes 
and the best means of its control. If, of recent years, 
the uncertainty of future activity has been somewhat 
_ reduced, that has been, for us, a favorable productive 

development, enabling us to go forward with much more 
confidence than we otherwise could. Here again, most 
of the gains remain still to be made; but we have, at 
least, accomplished. something; and that something 
must be set down as one of the causes of our productivity. 


6. Our recent taking advantage of the possible productive 
contribution of women. 

Women are half the population. To leave them out 
of industry would reduce enormously the productive 
power of society. It is true that they never have been 
left out entirely, but there was a period in which but 
little use was made of their capabilities. 

When the industrial revolution began and power ma- 
chinery was introduced, it was soon discovered that 
women could tend machines as well as, or better than, 
men. They were, besides, more amenable to rigid dis- 
cipline and less resistant to the long hours and extremely 
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bad working conditions which characterized the early 
factory system. Also, they would work for lower wages 
since they infrequently set as a standard a rate which 
would support a family. Taking all together, the situ- 
ation of women in early English industry was an un- 
favorable one and remained so during most of the nine- 
teenth century. There was the beginning of this kind 
of thing also in the United States, but conditions of 
women’s work were never so bad as they were at first 
in England. 

All during this century in the United States, women’s 
work was mostly confined to the home, where they had 
a real function. In a rural economy, woman is the cen- 
ter of productive activities because the homestead is 
the place of work as well as the place of living. Women 
were, in this economy, the unofficial chairmen of the 
boards of directors of the going industrial concerns. 
Under woman’s control, so long as American life re- 
mained rural, were all the productive activities which 
were carried on in the home, and these included most 
of the activities which involved the preparation of food, 
of clothing, even including the spinning and weaving of 
cloth, very often, and the making of soap, and always 
the provision of canned and dried fruits, vegetables 
and meats in their seasons, against the time when they 
would not be available. The woman was also usually 
consulted in the planning and carrying out of the work 
in the fields and stables, and in the marketing of the 
produce which resulted from these activities. She had 
entire charge of the education of the girls and of a great 
part of that of the boys of the family. The feminine 
stamp was impressed very deeply upon the rural cul- 
ture of nineteenth-century America. 
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But with the economic shifts which resulted in work 
being taken away from the homestead and given over to 
the factories, and with the hegira to the city or town which 
took place late in that century and early in this, which 
modified extremely the size and importance of the home, 
much of the responsibility for providing the family living 
was shifted to the husband and father. Women were 
left with greatly reduced scope for their possible produc- 
tive activities. 

Where work is done in factories and is not participated 
in by woman, there is a great loss to society. For either 
she has little or no work to do, or, if she does work, 
her tasks may not offer any adequate scope for her ability. 
This last is probably the most serious feature of such a 
situation, for above all, the world needs to apply all the 
intelligence it can muster to the work of organizing the 
means of living. Until our present era, women were the 
traditional mistresses of this whole field; only the rough 
extractive and commercial activities were performed by 
men. A temporary failure of women to follow their tradi- 
tional tasks into the factory transferred much of their 
work to men—who probably, on the whole, do them 
with less organizing ability and certainly with less finesse 
than would women. 

With the growth of an economic surplus, there grew up 
a deadly tradition that women’s place was in the home, 
and they, for a generation, came to be looked on more or 
less as decorative luxuries whose sole business was to 
have babies and to carry on the highly routinized and 
unintellectual tasks of restricted homekeeping, out of 
which pretty much all creative possibilities had been 
drained by the factories. But the very processes of in- 
dustrial development which brought this about, when 
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they had gone further, brought about its decline. Cities 
grew, homes had fewer and fewer rooms, household tasks 
were more and more limited in scope. Girls began to™ 
have an education comparable with that of their brothers. 
They naturally found themselves restive under the com- 
pulsions and restrictions of the surviving rural tradition; 
and within the past few years women have shown more 
and more determination to find a place for themselves 
somewhere in the industrial system which will recreate 
for them a function more nearly suited to their capabilities 
than the restricted one to which they seemed to have been 
doomed by industrialism. 

They are and will necessarily remain under a handicap 
imposed by the necessities of motherhood, but this handi- 
cap is very much less than is usually supposed; and is, 
as a matter of fact, continually reduced. For one thing, 
families are smaller. Our grandmothers, whose duty it 
was to provide some ten or twelve new citizens, could 
scarcely have taken any serious part in work which was 
carried on away from the home. It is, however, very 
different with women who are expected to have at most 
three or four children. Schools also have greatly reduced 
the restrictions imposed by motherhood, tending, as they 
do, to take partial or complete charge of children’s waking 
hours from a very early age until maturity. There is also 
a discernible tendency to lessen the distances between 
places of living and places of work, so that women can 
more easily carry on the double activity of homekeeping 
and factory or office work. One reason for this is the grow- 
ing problem of transit facilities in urban centers, which 
is forcing closer conjunction of places of residences and 
places of work. And another is the change in the physi- 
cal aspect of factories which makes them somewhat more 
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desirable neighbors than they once were. In any case it 
makes jobs easier for women to find and hold. . 

Many of the new developments of industry have been 
favorable to the entry of women into productive work out- 
side the home. A report recently issued by the Women’s 
Bureau of the United States Department of Labor dis- 
cusses some of the changing opportunities for the employ- 
ment of women which result from industrial research: 4 


The usual objective in applying the results of such research 
is to reduce costs, increase production, and create new products 
or forms of service. When the objective is achieved, the employ- 
ment opportunities of men or women or both are affected. 

Among the applications of research which affect the employ- 
ment of women are cited the utilization of hitherto dormant 
resources, the development of new raw materials, the invention 
of new products and new methods of communication, changes 
- in method which reduce excessive labor and hazard and improve 
working conditions, ‘‘thus reducing the number of occupations 
from which women rightly are debarred because of the physical 
strain involved,” the increase in transportation facilities, and 
the calculating and recording inventions and the new commer- 
cial inventions brought into existence to keep distribution and 
accounting abreast with expanding industry. 

As an instance of the development of new raw materials the 
report cites the discovery of how to produce from wood pulp, 
cotton waste, and other materials a viscose substance somewhat 
akin to the silkworm’s secretions, and the further discovery of 
how to spin this substance into the fine filaments which are the 
basis of artificial silk, or rayon. This has not only created an 
entirely new industry peculiarly adapted to women, but has 
added a new field to the textile industry, in which women have 
always been employed. A somewhat similar development is 
found in the case of perfumes. ‘Within the past decade, chem- 
ical research has discovered how to extract and to build up the 
perfumes of a thousand blooms and the flavors of acres of or- 


1This is Bulletin No. 50, 1926. The summary here is quoted 
from the Monthly Labor Review, xxii, No. 6, 80-1 (June, 1926). 
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chards from lumps of soft coal, which are but the residue of 
long dead forests and of millions upon millions of buried 
blooms.” This industry is of such recent growth that the num- 
ber and distribution of its workers is not known, but women 
are employed in it and it is known to be increasing rapidly in 
importance. 

The effect of new inventions upon the field of women’s em- 
ployment is seen especially in the developments which followed 
the introduction of the typewriter, the telephone, and the radio. 
Not only are women employed in the actual operation of these 
to such an extent that typewriting and telephone operating are 
looked upon as distinctively feminine occupations, but they are 
largely employed in the manufacture of the various instruments 
used, and with each new application of electricity this field of 
their work increases. The substitution of one material for an- 
other often opens up new avenues for the employment of women. 
An instance of this is the growing use of aluminum ware in the 
household, which is a recent development; the lightness of 
aluminum makes it possible to employ women in its manufacture 
more extensively than was possible when heavier metals were 
used. In the glass industry, changes in methods and materials 
used have brought women into many occupations, and the use 
of the rare new minerals for the manufacture of small parts 
has opened up a new field for them. 

One firm manufacturing tungsten and molybdenum products 
states that 70 per cent of its factory payroll is made up of women, 
who are employed on light assembling jobs and on light ma- 
chines, such as riveting machines. 

While pointing out that the field of possible developments of 
this kind is wide, the report calls attention to two important 
facts disclosed by the survey made: 

(1) That the increased opportunities for the employment 
of women growing out of the foregoing developments in applied 
research do not necessarily increase the total number of women 
in industry and commerce beyond the growth occasioned by the 
growth in the adult woman population. An analysis of census 
figures indicates that the increased opportunities are resulting 
in a continued relief of the congestion of woman labor in the 
older so-called woman-employing industries, a relief started by 
the shortage of male labor during the war. 
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(2) That the wider distribution of women over the field of 
industry and commerce and their advancement into better 
occupations have not, on the whole, reduced the number nor 
impaired the quality of the employment opportunities of men, 
for neither men nor boys have taken the places in the old in- 
dustries deserted by women. The numbers of both men and 
boy wage earners have increased more by the last population 
census. This fact should not convey the idea that occupations 
have not been shifted from men to women, from women to men, 
and from both to machines, as a result of applied research; it is 
only to show that the net increase in the number of women’s 
employment opportunities resulting from applied research has 
not been accompanied by a net decrease in the employment 
opportunities for men. 


The truth of what we have been saying may be illus- 
trated best by a few figures. The percentage of employed 
women in the United States was actually slightly less 
at the census of 1920 than at that of 1910. There was, 
however, a reduction of only slightly over 1 per cent, 
the total per cent remaining about 20.5. This compares 
with about 30 per cent for England and Wales, 34 per 
cent for Germany, and 37 per cent (1911) for France. 

But this by no means tells the whole story. A refine- 
ment of the statistics reveals a greater decline in the 
United States than in any other country of women engaged 
in agriculture, that is to say, from 22 per cent to 12 per 
cent of all gainfully employed, between 1910 and 1920.! 
In Germany, the decline in this period was only from 
48 to 44 per cent. Figures for England and France for 
1920 are lacking. In England, agricultural activities 
have long been practically closed to women, the percentage 
in 1911 being only about 2. In France, however, still 
mostly a rural nation as we were 50 years ago, the per- 


1A change in the time of gathering the figures made this decline 
seem larger than it was, however. 
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centage is 48. In some other countries such as Italy, 
India, and Bulgaria, the percentage ranges from 60 to 
over 90. 

Where have the women gone who have ceased to be 
employed in agriculture or in other similar occupations 
in the United States? The principal increase is to be found 
in a grouping called ‘public service and professions” 
where the percentage rose from 19 to 28 in the ten years 
between censuses. In this classification women now form 
nearly 41 per cent of all those who are employed. Those 
employed in factories dropped from 14 to 10 per cent of 
the whole between 1910 and 1920. These figures show 
among other things that women are not being forced into 
more and more routinized occupations, but are rapidly 
increasing in those occupations which offer them the 
greatest possibilities for the employment of their utmost 
capabilities.! 

On the whole, such figures as these and such other 
observations as are open to anyone, seem to indicate very 
clearly a distinct gain in the status of women and a tend- 
ency to take more and more advantage of their capabili- 
ties in the higher ranges of employment. Some part of 
our new productivity must be because of these contribu- 
tions made by women—contributions which have as yet 
by no means reached their limit. 


7. Better arrangement of our consuming lives which adds 
greatly to our productive power. 

One of the necessary conditions for the development 

of the large-scale industry which is necessary to lower 

per unit costs of production is a social habit of consump- 


1 These figures are quoted from an abstract in the Monthly Labor 
Review, vol. xxii, 6 (June, 1926), pp. 76 ff., of Woytinsky’s Die Welt 
in Zdhlen, 1926. 
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tion attuned to the use of the kinds and quantities of 
goods which can be made in this way. If Americans 
had insisted on having individually tailored clothing, 
food prepared by hand from its raw state, houses all 
built on individual and different plans, and automobiles 
built to unique designs, they must have been restricted 
to many fewer of these things than they have had. 

We have, however, shown ourselves individually will- 
ing to use goods essentially like—many times exactly 
like—the goods which other people have. We build 
from one design a million automobiles. Thousands of 
our pianos and radios are exact replicas of one another. 
Hundreds of our houses, especially apartment houses, 
are so nearly similar as to be almost indistinguishable; 
and when we consider the number of units of smaller 
things, such as articles of food, clothing, decoration or 
amusement, which are turned out on precisely the same 
model, we have a really staggering picture of standard- 
ized consumption and production. 

This characteristic of our economy is frequently ob- 
jected to by observers of the contemporary scene on 
esthetic grounds. There cannot be so many people, 
they say, to whom standardized goods represent any 
expression of their own individuality. There would 
be no particular gain from arguing this point in social 
zesthetics here. An economist is on safer ground, any- 
way, if he is content to state the alternative as he sees it. 
Briefly, it is this: If we did not have a million automo- 
biles made to a standard design by the cheap processes 
of large-scale production, most of us could not have 
them at all. They would be restricted, as they are now 
in Europe, to a very few who could pay the much higher 
price involved. At this point the objector usually says 
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that we should be better off without automobiles, and 
that may be—but most of us seem not to feel that way 
about it. Most workers’ families, for instance, appar- 
ently feel that they are happier or somehow better off 
scouring the Sunday roads in Fords than spending the 
holiday as they otherwise would. But this is not the 
best illustration from the economists’ point of view. The 
automobile comes too near, still, to falling into the clas- 
sification of luxury. But when we say that only a few 
of us could have toothbrushes, safety razors, comfortable 
mattresses, canned tomatoes, modernized clothing and 
shoes, if we refused to take them in large quantities on 
standardized models, we are on much more certain 
ground. It is but a short step to the generalization that 
the maintenance of our American standard of living 
is conditioned on the use of the cheaply-produced goods 
of our large-volume processes. 

There is plenty of evidence that this standard is the 
highest in the world, of course, if we mean by highest 
the greatest participation in the use of the goods gen- 
erally known and desired by men. Comparisons of real 
wages at home and abroad show this clearly enough. 
Philadelphia, for instance, displays a real wage level 
more than twice as high as that of London, three times 
as high as that of Paris, and more than four times as 
high as those of Brussels, Rome, or Madrid. These 
capitals may be more picturesque than Philadelphia 
with her row on row of standardized two-story houses— 
Philadelphia has spread out instead of up because of 
the unlimited area of open country on all sides of her— 
but it may be doubted whether Philadelphians would 
willingly trade places with the citizens of any European 
city if they had to change their standards of living ac- 
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cordingly. The beauties of Europe belong to the past 
and they are sterile. If we are ugly, we belong distinctly 
to the present; and we are anything but sterile. We 
are going somewhere, if there be any virtue in that. 

One of the less conspicuous dogmas of economists has 
always been that consumption directs production—that 
wants are somehow the initiating force in industry. 
This does not seem to be so true, any more, as it once 
may have been. Under more primitive systems of work, 
goods were made to order. They are now made almost 
altogether in anticipation of demand. The fact that 
we do make goods before we know how many of them 
will be used creates a risk for industry, which is one 
of its most serious problems at the present time. But 
the problem it creates is one which has to be solved in 
some other way than by going back to the earlier system 
of making goods only to order. 

The familiar story of the visitor who was being shown 
through a soup factory is in point here. “ Pretty soon,’ 
said the guide, ‘‘we will show you where the soup is 
made,” pointing to the factory; “here is where we make the 
demand for it,’’ throwing open the door of an adver- 
tising office. All of which suggests a new theory of 
motivation: that goods are merely instruments to the 
end of living, offering to the individual better or worse 
possibilities of adjustments to his world and solutions 
of his problems. It suggests that a selection is made 
among those goods which are currently available. 

Consumption, then, in a modern sense is selective, 
not initiative or creative. Its influence on production 
is negative rather than positive. If people refuse a good, 
it cannot, in the long run, be made, of course. Or if they 
take it in smaller quantities it will be more costly than 
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it would be if they readily absorbed it in large quantities. 
But the initial guess as to the extent of use which will 
probably be made of anything is a responsibility which 
is borne by its prospective producers. On the whole, if 
we are to judge by gross results, they have proved to be 
fairly good guessers. We have been content to take 
cheaper goods even though they have been highly stand- 
ardized, even monotonous, let us say. 

It is wrong to suppose, however, that the exigencies 
of large-scale production allow no scope for the expres- 
sion of individuality. Really, we have a much wider 
range of goods to choose from than social critics give 
us credit for. Our taking advantage of the economies 
of large-volume production does not mean that all of 
us inevitably have to live so that we fit a standardized 
consuming pattern. There are limits to the gaining of 
economies from increased size in industry. As the popula- 
tion increases, as its new arrangements make distributive 
functions easier, as transport facilities grow more efficient 
and cheaper, so enlarging the market-areas for goods, wider 
ranges of choice instead of more restricted ones result. 

It is true that if a good is to be made cheaply, enough 
of us have to buy it to keep a large organization operat- 
ing at maximum efficiency; but the more of us there are to 
whom it can be sold, the less each individual’s compulsions 
to buy it are. There are enough of us to keep several 
large organizations operating. Instead of being restricted 
to one thing, we can choose among several. The very 
progress of population growth and of industrial technique 
which at first seems to lead to hopeless monotonies of 
consumption is thus seen to be the very development 
which frees us from them—and also, meanwhile, pro- 
vides us with higher and higher levels of living. 


INCREASED PRODUCTIVITY: GENERAL CAUSES 109 


All this development is under way at present. It has 
given us what, measured in the amounts of goods we use— 
and seem to like to use—is the highest standard the 
world has ever known. We could not have had it, 
however, if we had not been willing to adapt our con- 
sumption to the exigencies of modern production. Per- 
haps our sudden lifting out of a rural economy into an 
urban one, with the resulting disturbance in all our 
social relationships, has made us peculiarly amenable 
to the persuasions of advertising manufacturers, who were 
creating markets on a scale calculated to cut their per 
unit costs. At any rate, we have shown little resistance 
to the change; indeed, an enthusiasm for it, which pre- 
pared the way for and had a part in the making of our 
modern productive efficiency. 

Any discussion of consumption, however, which over- 
looked our general failure to discriminate between what 
is honest and what is shoddy, what is worth our money 
and what is not, would be flying in the face of palpable 
facts. We have multiplied the kinds of goods too rapidly 
and made them, in their modern forms, too complex, for 
the ordinary intelligence to be able to discriminate among 
them. There is, consequent upon this, and upon the fact 
that there is more leeway in our modern standard for 
choices to be foolish as well as wise, a great mass of faked 
and misrepresented goods which are in every day use.' 


11t is recommended that readers pursue the study of choice 
and spending further in Part III of American Economic Life. The 
simplicities of consumers which were barely mentioned here may 
safely be left to Messrs. Stuart Chase and F. J. Schlink whose 
Your Money’s Worth, 1927, is a devastating critique of ‘contem- 
porary buncombe”’ among the advertisers and which shows the 
present helplessness of the common run of consumers. Some remedial 
suggestions are made in the final chapters. An appraisal of advertis- 
ing which is on the whole rather favorable, and some defenses of it 
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We are admittedly backward in the arts of spending money. 
And yet the larger fact still seems patent: that our general 
complaisance has favored greater efficiency in production. 


8. The development of combination and association among 
businesses. 

One who surveys the contemporary industrial scene 
in the United States will discover a number of different 
types of industrial organization. There still are to be 
found, in some kinds of industry, small-scale businesses 
which operate very much in the same way that businesses 
operated almost at the beginning of the nineteenth century. 
There are other businesses which have developed toward 
larger-scale operations, but which still dominate such 
a very small part of the particular line of trade in which 
they happen to be engaged that their advantages are 
confined exclusively to those which are obtained from 
the improvement in plant technology which accompanies 
larger scale, as contrasted with smaller scale, operations. 
Of these technical advantages we shall have a good deal 
more to say a little later on. 

This development of large-scale plants is, however, 
not the most notable feature of present tendencies. This 
distinction would have to be reserved for what is some- 
times called the combination movement. The forces 
operating behind the scene which brought about this 
development were different from those which brought 


which Messrs. Chase and Schlink do not mention, will be found in 
three articles in the American Economic Review, xv, Supplement, 
pp. 5 ff., by Messrs. F. E. Clark, G. B. Hotchkiss, and W. D. Mori- 
arty. A good deal of the characteristic argument for our orgiastic 
advertising campaigns is nothing short of comic in its eagerness to 
justify current practice; some remnant of respectability remains, 
however, which ought not to be overlooked, 
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about large-scale operations, but the two frequently over- 
lap. The distinct economies inherent in combination are 
attributable to the savings made in the technique of 
general management as against plant management, and 
the superior coérdinations which are made possible by 
the unifying of formerly competing groups of businesses. 

This combination movement is usually described as 
having two general forms: vertical and horizontal. An 
outstanding example of horizontal combination which 
has recently come into being is the General Motors Cor- 
poration. A vertical combination might be represented 
by the United States Steel Corporation, or by the Ford 
Motor Company. The differences here are of considerable 
importance. The horizontal form simply brings into one 
organization a number of business groups which were 
formerly competing with each other but each of which 
might easily have advanced sufficiently far to have ex- 
ploited the advantages of large-scale plant operation. 
Many times such a combination has been motivated by 
the desire to reduce competition and so control price. 
But there are, aside from this, distinct productive ad- 
vantages which are gained even in this type of combina- 
tion. Such a centrally managed group facilitates, by 
its very centralization, the spread throughout the industry 
of the latest technical improvements in processes and 
machines, makes possible the development of larger and 
more efficient research organizations, and tends distinctly 
to assist in the adjustment of supply to what is some- 
times called normal demand. All of these are important, 
as we shall see. 

The vertical combination has distinct contributions to 
make to industrial progress in all of the ways associated 
with horizontal combination, and in some others. It 
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might perhaps be more correctly described as the “in- 


tegration of industry.” This means, simply, that it 
brings under one control not only formerly competing 
plants but also the sources of their raw or semifinished 
materials; perhaps also the transportation facilities needed 
to move these materials from their original locations to 
where they are needed; and possibly the organization 
for the distribution of goods to consumers. Such an 
organization, if it is wisely managed, can adjust the flow 
of materials into its plants, and out of them into the hands 
of consumers, in as nearly perfect a fashion as our facili- 
tating mechanisms are prepared to allow. As will be seen, 
it very nearly eliminates the clumsy middleman-market- 
ing system which has to be depended upon by a series of 
unintegrated but necessarily codperative business units. 
It takes up slack all through the system. It tightens 
the lines of communication. 

Both horizontal and vertical combination movements 
have been going on very rapidly in recent years. Another 
somewhat similar, less formal kind of organization has, 
however, also supplemented it in various ways. What 
is meant is the very recent development of trade associa- 
tions of all kinds, which have proved to be capable of 
performing many of the functions of the more formal 
combination.1. They are frequently preliminary to the 
formation of horizontal combinations, but not necessarily 


! For a definition of their legal status and some account of their 
activities consult Mr. Franklin D. Jones, Trade Association Activities 
and the Law, 1922. In volume xi of the Proceedings of the Academy of 
Political Science, will be found a series of addresses and discussions 
on the general subject of ‘Trade Associations and Business Combina- 
tions.” Their legal status is defined by Messrs. George Roberts and 
William J. Donovan; especially, also, recent Supreme Court decisions 
bearing on them are analyzed by Mr. G. H. Montague. There 
follows a discussion of their economic significance. 
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so. As a matter of fact, in very nearly every line of trade 
which has failed to develop distinct and widespread com- 
binations, these trade associations exist at the present 
time. They are variously called Associations, Institutes, 
Committees, and the like, but their purposes are always 
similar. They exist really for the exchange of trade in- 
formation, and they could not have developed until there 
came to be a clear notion among business men that more 
was to be gained by each knowing the others’ affairs 
than was to be gained by the old-fashioned trade secrecy. 
They differ in their extent and purposes somewhat, but 
not notably. They form a convenient mechanism for ex- 
changing information as to progress in technique of all 
kinds, whether it has to do with trade processes, new ma- 
chines, marketing or transportation facilities, the results of 
research, or administration of personnel. The whole effect 
is to spread throughout industry very quickly knowledge of 
the latest processes and to bring each unit or business in 
the trade more rapidly up to the standard of the best. 

The general influence of this whole movement toward 
combination and association among businesses is to 
facilitate voluntary codrdinations amongst the various 
groups which carry on the functions of our system, an 
influence which on the whole is extremely important. 
It tends to set better standards, and to minimize the 
possibility that certain groups may fall distinctly behind 
and form soft spots in which the development of tech- 
nique is backward and production costs accordingly high. 
It insures rapid advances throughout the industry in all 
its technological aspects. This is important. But per- 
haps even more important is its general effect on the 
regularization of the necessary mutual adjustment be- 
tween supply and demand. 
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Two of the great outstanding drawbacks to industry 
even yet are to be found in the overcapacity of our in- 
dustrial equipment in certain lines, and in the piling up 
of stocks of certain commodities which cannot be sold. 
This comes generally from the uncontrolled allocation to 
certain industries of capital, and from the lack of any 
knowledge of how much of particular goods ought, in a 
current state of market, to be produced. We have gone 
almost entirely over to a system of producing in anticipa- 
tion of demand, rather than production to order. The 
ultimate consumer expects to step into a store and find 
there whatever goods he happens to want. Even the 
manufacturer of finished materials in uncombined indus- 
tries expects to be able to buy at spot the raw or semi- 
finished materials he needs. All this furnishes an element 
of considerable risk in our system which must be borne 
by someone. We have characteristically been content 
to let it be carried by a class of professional speculators, 
but that this way of doing is unsatisfactory is apparent 
from the most casual observation. Almost every large 
industry in the United States is overequipped and could 
turn out more products than it does. And there are very 
frequent shortages and surpluses of goods which are caused 
by something else than the alternating of niggardliness 
or generosity in nature. 

It will never be possible to regularize entirely the annual 
contributions of nature to production. Crops will always 
be smaller one year and larger another; and this element 
of risk will therefore remain; but a better codrdination 
of the various units of industry would have a very salutory 
effect in cutting down the periodic over- and under-sup- 
plies of finished consumer’s goods, which are so costly 
at present. 
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9. The cumulative nature of surplus, of which we have 
more than was possessed by any other economy. 

Surplus is what a society has which is more than its 
standard of necessity. Such a bare statement gains 
meaning when we add that what any age possesses 
quickly translates itself into a standard of necessity so 
that what seemed like surplus seems so no longer. We 
think we have to have everything we ordinarily use, but 
if the present is tested by the standards of the past and if 
what we now have is measured by what in the past has 
been considered necessary, we discover how much bet- 
ter off we are than ordinary folk have ever been before. 
When we do this it no longer seems exaggerated to call 
our own “an age of surplus.” For, obviously, mankind 
struggled along through a considerable career with 
hardly any of the modern goods we now regard as every- 
day necessities. 

The medieval peasant who subsisted on black sour 
bread and thin, root-vegetable soup for at least nine 
months in the year; who wrapped his body in coarse 
woolen rags and his feet in straw; whose house was a 
hovel with floors of dirt; whose bed was a bundle of 
rushes—this peasant who was as well off as common men 
had ever been before him—would have no trouble in 
recognizing ours as an age of surplus. Bathtubs, soap, 
toothbrushes, underwear, sugar, printed matter, canned 
vegetables, cold-storage meat, steam heat, automobiles, 
and movies would, it has often been remarked, have 
seemed items of an entirely visionary Utopia to the 
richest barons of that time. We need not go so far back 
as medieval times for a contrast either. The recent 
character of all the commonplace goods of our time is 
astonishing when the facts are investigated. Only one 


116 INDUSTRY’S COMING OF AGE 


generation needs to pass in order to have it forgotten 
that newly introduced goods were not always available. 
A little reading in the history of common men, or even 
a contrast with the backward regions of our time, goes 
further to create a vivid definition of surplus than can 
be got in any other way. So we are surprised to find 
that our grandmothers thought the newly introduced 
tomato was poisonous (as they did); and to discover 
further that it is so regarded in China to-day. The 
electric light is about 30 years old, yet some are as- 
tonished to learn that the Standard Oil Company has a 
candle plant in China with a capacity of many millions 
a month. This same company, by the way, has given 
away a good many millions of kerosene lamps in China 
in the attempt to sell its product. How many could it 
give away in the United States? 

Tomatoes and electric lights are comparatively un- 
important in the whole standard of living; but if we were 
to go through the whole list from artificial silk—of which 
about 50 million pounds are made annually in the United 
States—to granulated sugar, of which we use upwards 
of 125 pounds per capita a year, we should discover that 
nearly every item is new, if not in our generation, then 
new in our grandparents’ time. Frequently, also those 
which seem old to the present generation have been im- 
proved out of all recognition—the telephone, the sewing 
machine, canned foods, or shoes, for instance. 

But the most interesting thing is not that so many 
and such improved goods are made, but that they are 
made in such quantities and so cheaply as to be very 
widely available. We have not yet got to the point 
where everyone can share in all the kinds of goods there 
are; but we come closer and closer to it because of the 
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cumulative nature of these surpluses of ours.! What is 
meant here is not that we do not lose the arts of mak- 
ing these things, or even that we learn to make them 
progressively better and cheaper, but that just the fact 
of having them makes it possible for us to have more 
and more. For what becomes of them? People use 
them. And since they are better for their use it is in- 
evitable that their improved energy, morale, and re- 
sourcefulness should result in new varieties and increased 
quantities. To make a contrast again, think how much 
better productively a nation’s workers are for having 
good shoes instead of wrapped straw upon their feet, 
for sleeping in comfortable beds instead of on a mat of 
rushes, for being warm instead of half-frozen through 
the winter, for having a diet of wheat, corn, meat, vege- 
tables, fruit, sugar, and milk, rather than one of sour 
bread and greasy soup (and never enough of that), for 


' The deep difference in attitude between those who wish for wide 
(if wise) use of economic goods, for an expansion of consumption in 
the interest of a growing racial achievement, and those who think 
mostly of the conservation of our capital resources must be obvious. 
The one asks for generous, even extravagant, use of goods; the other 
asks for thrift, repression, abstinence—all the virtues of primitive 
life! Mr. G. A. Kleene in an article called ‘Productive Apparatus 
and the Capitalist” in The Journal of Political Economy, xxxi, pp. 
1-20 (February, 1923), examines the change in our productive ap- 
paratus and in the means of capital growth. He concludes: ‘‘ What- 
ever may be the future course of things, the time has come to alter 
somewhat the picture of the creation and maintenance of productive 
apparatus presented in our economic manuals. Abstinence and 
waiting are not essentials of every conceivable efficient economic 
society.”’ But he thinks that with no more controls than we have 
at present the powerful industrialists will continue to force the growth 
of capital by robbing the poor of it. He argues for a control which 
would envisage capital needs and secure its growth from the real 
sources of surplus, leaving the access to goods, by those whose uses 
are now restricted, freer and freer. 
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having a bath every day instead of a few in summer only, 
for going abroad on concrete highways in a motor car in- 
stead of being confined to a dark little medieval town, 
with streets deep in mud and slush, without lights or 
sewers or water.! When we take a really good look at 
the difficulties the human race has survived we have 
good reason to be optimistic about a future created out 
of present possibilities. 

Surplus of the sort represented by the ordinary com- 
modities of general use has given industrialized peoples 
greater health, longer usefulness, and increased energy. 
It was to be expected that these gains would somehow 
translate themselves into increased productivity. But 
also to the fact that we have a surplus above what even 
we consider necessities we owe the modern institutions 
we have been discussing. Ancient Greece in certain 
favored spots accumulated enough of it to free a few 
philosophers, poets, and artists from grubbing in the soil; 
so did Italy at the time of the Renaissance; and in medi- 
eval times there could be enough of it diverted (largely 
by taxing interregional commerce) to build the great 
cathedrals. But never before our time were there the 
immense free funds we have developed in America, suffi- 
cient to provide our extraordinary educational program 
with schools, to cover the nation with railways and con- 
crete roads and provide 25 millions of motor cars to run 


1 Here again it is not intended to overlook the difficulties to which 
Messrs. Chase and Schlink so forcefully call attention in Your 
Money’s Worth. Shoddiness, faking, inflated salesmanship, un- 
wise spending, overcharging, adulteration, which are items in 
their indictment, unquestionably exist. It is a genuine service to 
have redirected public attention to them. But would it be altogether 
untrue to call these the unpleasant scum on an otherwise nourishing 
industrial brew—a scum which may, when we are sufficiently of- 
fended, be lifted off and cast out? 
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on them, to give New York City two hundred theaters. 
The list may be extended at will to include the things 
one holds of most worth in life. They will be found, 
these best things in our culture, to be directly trace- 
able to the funds of surplus we have built. And not 
least of all, aside from all the esthetic and pleasurable 
aspects of our life, surplus has rebuilt our industry in 
good part, so that it begins, here and there, to take on 
an aspect of almost Utopian conditions of work. One 
should not have to defend this statement. It seems 
obvious that our really modern places of work are far 
in advance, as working places, of those which men worked 
in fifty years ago. If there is monotony and routiniza- 
tion, which must be admitted, there is light and air, 
and there are shorter hours, even a shorter week. Be- 
sides, as many believe, routinization will prove, in time, 
self-eliminating just because it can be machinized. At 
any rate, even the most captious critic will admit that 
surplus turned back into industry results in more and 
more goods. 

Surplus is a factor, certainly, in our great productive 
advance. It underlies the rest of our progress. We 
used to say that money breeds money; we mean the same 
thing when we say that surplus breeds surplus. 


CHAPTER IV 


DISCUSSION OF SUGGESTIONS TO ACCOUNT 
FOR OUR INCREASED PRODUCTIVITY: 
TECHNICAL CAUSES 


1. The discovery and spread of scientific management and 
the elimination of rule-of-thumb. 

Scientific management became a name and a slogan in 
November, 1910, when Mr. Louis D. Brandeis, who was 
opposing a proposed advance in railroad rates, claimed 
publicly that the roads could, without raising rates, in- 
crease wages if they would make a genuine effort toward 
greater efficiency and reduced costs. He called the system 
which could accomplish this “scientific management.” 
Before this time there was nothing generally known by 
this title. The actual processes which Mr. Brandeis had 
in mind had, however, been in process of elaboration and 
experimentation for some thirty years, notably by Fred- 
erick W. Taylor and his collaborators. But there had 
been no systematic formulations of principle which in- 
cluded the new devices for more efficient work. Even 
the basic ideas of efficiency were familiar to very few 
persons. 

Nor was this ignorance merely one of words. When 
the phrase had been invented it carried no meaning. 
The essentials of the practice involved had been, it is 
true, presented to an inner circle of technicians in papers 
read before the American Society of Mechanical Engi- 
neers, and there had been some public notice of the results 
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achieved by industrial engineers on the Santa Fé Rail- 
road; but there was not, in 1910, as there came to be 
later, a widespread popular acquaintance with either 
principles or results. 

When Mr. Brandeis became convinced of the intrinsic 
merit of the new discoveries of the engineers, he resolved 
to propose their adoption as a solution for the dilemma of 
the railroads, caught between urgent demands for higher 
wages and governmental limits for rates. He planned to 
place on the witness stand ten of the leading men in the 
new movement; and it naturally seemed desirable that a 
common nomenclature should be adopted so that the same 
things should always be called by the same name. It 
seemed equally necessary that a single term should be 
found which would characterize the system as a whole. 
He called a conference which was attended by Messrs. 
Gantt, Gilbreth, and other engineers prominent in the 
new movement; and it was there agreed that the term 
“scientific management” should officially designate the 
whole system of devices and processes which made up 
the efficiency movement. 

It was the rate-hearings contest, held subsequently, 
between the railroads and the shippers before the Inter- 
state Commerce Commission which brought the new 
movement so prominently into public notice. Mr. Har- 
rington Emerson, for instance, testified that the roads 
might save some million dollars a day if they would adopt 
the new system. This startled the public into genuine 
interest. Mr. Brandeis himself submitted a long and mas- 
terly brief devoted mostly to the analysis of managerial 
efficiency. The effect of the injection of scientific manage- 
ment into the rate hearings was felt almost instantaneously 
by the whole country. The periodical press, popular as 
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well as technical, was filled with explanations and sur- 
mises as to the potentialities of the new system. By the 
fall of 1911 Dartmouth College had arranged for a confer- 
ence concerning its merits. In March, 1912, an efficiency 
society was organized in New York City for the specific 
purpose of applying the new principles in every depart- 
ment of production. Later the Taylor Society of New 
York became, in a very real sense, the focus of the move- 
ment; it still remains that, in fact. But since that time 
scores of other societies have been formed and most insti- 
tutions of learning have introduced into their curricula 
the study of management and of efficiency as disciplines 
in their own right. So much study and attention must 
necessarily have produced profound changes in industry, 
though those changes would be expected, of course, to 
have escaped very soon from the categories of the pi- 
oneers in the movement. 

We have already seen what scientific management is 
by referring to the “principles” which were stated by 
its discoverer Frederick W. Taylor, and by Harrington ~ 
Emerson and others.! It gradually gained adherents 


1A short account of the movement may be found in “A Critical 
Analysis of Scientific Management,’’ by H. H. Farquhar in the 
Bulletin of the Taylor Society, ix, pp. 16 ff. (February, 1924). An 
even better short historical account is that of R. H. Lansburgh, 
“The Management Movement,” in Bulletin of the Taylor Society, viii, 
pp. 46 ff. (April, 1923). Mr. Lansburgh sketches Taylor’s relation 
to the movement, the vicissitudes it has undergone and the successes 
it has had. He also outines the sounder basis in practice prevailing 
in recent years. Mr. Lansburgh is also the author of Industrial Man- 
agement, which is a standard text in this field. Perhaps no better way 
exists, however, of understanding the progress and diffusion of the 
movement than in tracing it through the files of the Bulletin of the 
Taylor Society, which has been hospitable to suggestions, from every 
source, for increased efficiency and which has recorded the chief suc- 
cesses and failures of the great variety of experiments in recent years. 
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during the early years of the movement, and experiments 
with its possibilities were made in a considerable number 
of operating organizations. In spite, however, of the 
undoubted benefits which it conferred in increasing out- 
put, reducing costs, and generally bringing order into 
industry wherever it was applied, it came only slowly 
into general use and as a definite, well-defined body of 
principles failed to capture industry as a whole. 

This failure may seem curious in view of the admitted 
and obvious gains to be made by its use; and still more 
curious in view of the recent gains in productivity to 
which we have referred here. There are a number of 
explanations. For one thing it was bitterly opposed by 
organized labor almost from the first. There were good 
grounds for this, for frequently employers used it simply 
as a device for getting more work done at the same wages; 
and workers, since they were actively involved and neces- 
sarily had to coéperate if it were to succeed, thought they 
ought to share in the benefits. Early management ex- 
perts neglected this psychological phase of their problem, 
and very often it ruined the success of the whole scheme. 
For another thing the new profession was taken up by 
many untrained and poorly equipped practitioners. 
Where they operated and failed, there remained a long 
and stubborn prejudice against anything savoring of 
efficiency. The pioneers erred also in conceiving the new 
. practices as a fixed and rigid body of principles to be put 
into operation totally or not at all; and many managers 
resented the necessity for handing over to outsiders the 
whole system of affairs for which they had hitherto been 
responsible. Gradually, of course, as was inevitable, the 
charlatans disappeared, workers came to see the possi- 
bilities of increased wages if they could control the new 
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devices, and the movement itself ceased to be a rigid and 
monopolized body of doctrine which’ could be applied 
successfully only by a few original experts. It was broken 
up and diffused into a general body of knowledge and a 
new method of attacking problems. Science in manage- 
ment is not now the application, complete, of Taylor’s 
or anyone else’s principles; it is the study of local situa- 
tions by experts and the devising of the best means to 
the end of production. 

Taylorism served its purpose, however, in the same 
sense that Darwinism did. Study of the evolution of life 
soon outgrew any of Darwin’s accounts of the means by 
which it took place; and intelligent management similarly 
outgrew Taylor’s theories. We no longer call it “sci- 
entific management” usually. That term can now be 
seen to have been something of a misnomer. What was 
needed most, and what industrialists accepted after a 
normal period of hesitation, was the idea Taylor had that 
intelligence could always modify existing practice and 
improve upon it. By genuinely careful study, such as a 
laboratory scientist would employ, by exact measurement, 
analysis, and comparison, in a field where rule-of-thumb 
had been the accepted guide, and what men had tradi- 
tionally done was considered to be the best, or, at least, 
the only possible thing, much could be done, as has been 
proved again and again. The idea that it could was 
genuinely revolutionary. Taylor himself was something 
of a genius in inventing devices for measurement and 
analysis—was, perhaps, the greatest management expert 
we have yet had.! 


1A life, called Frederick W. Taylor, Father of Scientific Manage- 
ment (New York, 1923), has been written by Frank Barkley Copley. 
Readers will find in it a capable account of one of the great geniuses 
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But the attempt to confine his procedure to a set of 
principles was as great a mistake as Darwin’s theories of 
natural selection have proved to be. Once the ferment 
had begun, however, once the method borrowed from the 
laboratory scientists had been established, engineers any- 
where might use it as they chose. That is what happened. 
And this is why it is true to say that although scientific 
management failed to capture industry as it was expected 
to do, science in management is just now getting a real 
foothold. Its achievements are, most of them, still to 
come. 

Concerning the productivity of the completer system 
of scientific management, where it was put into use, Tay- 
lor reported, for instance, that he never failed to find men 
who would unload coal from a car at the rate of forty 
tons per day instead of the usual fifteen. Even before 
auxiliary features were developed, production on jobs in 
the Midvale Steel Works (where Taylor did his early 
experimenting) was increased 100 per cent. Mr. David 
Schloss also reported that piecework production could 


of our time. The February, 1925, issue of the Bulletin of the Taylor 
Society was devoted to reviews of this book and appreciations of 
Taylor’s work by Irving Fisher, Ordway Tead, Stuart Chase, Oliver 
Sheldon, E. E. Hunt, R. A. Feiss, and others. An excellent way to 
get the sense of Taylor’s influence and contribution is to read these 
estimates of him. Two collections of authoritative articles on sci- 
entific management have been made, an early one by C. Bertram 
Thompson and a more recent one by E. E. Hunt (1924). 

1 Transactions of the American Society of Mechanical Engineers, 
xvi, p. 878. ‘Time-study,” which accomplished this result, is 
becoming almost a science in itself. There is even talk of its stand- 
ardization. See, for instance, “Standardizing Time-Study Data,” by 
A. M. Lindsley, in Industrial Management, January, 1927, pp. 33 ff. 
See also Time and Motion Study by S. M. Lowry, H. B. Maynard 
and G. J. Stagemerten, 1927, a recent text which explores the sub- 
ject thoroughly. 
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be increased from 30 to 50 per cent.!_ Also it may be noted 
that specific cases of savings and increased productivity 
per man are numerous.” In the case of the Watertown 
Arsenal, General Crozier in his report admitted “a re- 
markable saving in both time and money” following 
the introduction of scientific management. The Tabor 
Manufacturing Company increased its product two and 
a half times and improved the quality, following the 
introduction of scientific management, and this in the 
face of the fact that the number of employees had been 
reduced. The productivity of the Link Belt plant was 
doubled. In the cotton-spinning industry, productivity 
in scientifically managed plants increased enough to cover 
an advance of real wages running from 30 per cent up- 
wards. The Ferracute Machine Company attained a new 
productivity amounting to 213 per cent of the old. Yard 
shovelers at Bethlehem increased their output 368 per 
cent. Savings on the Santa Fé Railroad were $1,250,000 
in one year. 

So far as specific cases go, it would appear that scien- 
tific management has contributed enormously to increased 
productivity. Judged by the test of measuring material 
outputs before and after the introduction of the system, 
the cases cited above, and others, show a definite cor- 
relation between the introduction of the system and in- 
creased productivity. Beside the fact of increased 
productivity in countless individual plants, which is 
a thing which can be verified from experience, there 
are certain broad general conclusions which can be 
made, but which cannot be supported statistically. 


1 Tbid., p. 32. 
* Transactions of the Amer. Society of Mechanical Engineers, 
passim, as well as other journals devoted to engineering practice. 
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These are, in general, that the diffusion of the original 
ideas and practices incorporated in the system have 
afforded a goal and a stimulus to industry which must 
be credited with a large, but unmeasured part of the 
gains of recent years. In spite of any reservations 
which might be made it has always to be remembered 
that the essentials of the efficiency movement, so far 
as it concerns technology alone, trace directly back to 
Taylor. 

If there is one part of the whole development which is 
more important than another it is time-and-motion study. 
What has been added to this is the fact that this study is 
not a preliminary, ultimately, to better work by men, but 
to the introduction of machines. But the analysis comes 
. first as an idea and as a necessary fact. The processes 
of time-and-motion study, important as they are and 
underlying as they do the whole achievement of recent 
years, are too technical for analysis here. The inter- 
ested reader can be referred to the literature of the man- 
agement movement.! 

Really, in discussing improvements in technique of 


1Jn Frederick W. Taylor’s Shop Management, 1911, beginning 
on page 148, there is what may be called the original discussion. He 
describes how, while he was a foreman in the machine shop of the 
Midvale Steel Company, it occurred to him first that stop-watch 
practices might be developed. It was then, and for some time, only 
done to fix piece-rate wages. But gradually the idea grew that 
here was a fundamental means to greater productivity. H. B. 
Drury in Scientific Management, 1915, indicates that elementary rate- 
fixing came to be displaced by the more suggestive elementary time- 
study (pp. 77 ff.). The interested reader will find discussions of 
time-and-motion study in management periodicals, many of which 
have been cited here, and in many books on management and the 
efficiency movement. A recent article, for instance, is that of M. L. 
Cooke, ‘Morale as a factor in time-study technique,” Bulletin of the 
Taylor Society, xiii, 331 ff. (April, 1927). 
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any kind, as well as such specific original practices as 
time-and-motion study, which we shall be doing in the 
pages which follow, we are developing the idea that 
intelligence in contrivance, accuracy in measurement 
and willingness in adaptation can make for greater pro- 
ductivity. And this is the central notion of “ scientific 
management.” If it has outgrown its original con- 
fines, that does not detract from the value of its first 
formulation as showing the way to advance. In a 
sense, the technical causes of increased productivity are 
scientific management. Many engineers would con- 
tend that this is so. About this it is useless to quib- 
ble, although it is perhaps better to insist that it is 
the accommodative and contriving ingenuity of experts 
which counts most in progress, not adherence to any 
conceptual system such as Taylorism tends to be. 


2. Directed industrial research and controlled invention. 

Very few people, even generally well informed ones, 
realize the extent to which the development of re- 
search has gone, particularly in the service of indus- 
try. Research itself is only an extension of the com- 
mon sense which did very well so long as the prob- 
lems faced by industrialists remained simple, but which 
falters when confronted with such problems as present 
themselves in the attempt to go forward from the ad- 
vanced stage of knowledge which we have already 
reached. 

Of research there is more than one kind. In general 
it may be divided into what might be called “free” and 
what might be called “directed.” Free research is the 
sort which follows from the individual perception of a 
problem and an individual attempt to solve it with what- 
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ever means are at hand. Directed research is carried on 
to obtain specific results which are wanted for a prac- 
tical purpose. 

The development of research in general has gone on 
all through our social system; but has been most fruit- 
ful in advancing the realm of knowledge in universities 
first, and later in corporation laboratories. In both of 
these instances there has been some free and some di- 
rected work. But, as would be expected, the universities 
have provided the greater facilities for individual work. 
And it is there that most of the discoveries in “pure 
science” have been made. One needs only to mention 
the names of Gibbs, Millikan, Pupin, Morgan, Banting, 
and others like them to realize the worth of contribu- 
tions from this source. And yet the names of Stein- 
' metz and Coolidge, among the greatest individual dis- 
coverers, are associated with only one of our industrial 
laboratories. Others would furnish names but slightly 
less distinguished. 

It is easy to see why research becomes a part of the 
lifeblood of large-scale industry. Technical problems 
arise nowadays which no one but the carefully trained 
man of science can hope to solve. The electrical industry 
finds itself dependent upon carrying forward the analysis 
of light and of gases, for instance. The modern gas-filled, 
tungsten-filament electric bulb was a product of such 
laboratory work. The radio could not have been invented 
without the research which developed the vacuum tube. 
Metallurgical research discovered the aluminum automo- 
bile piston. There are a thousand discoveries in every 
industry, known only to those familiar with its practice, 
which have changed its processes more or less basically 
and which have enabled it to go forward. And it is not 
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difficult to understand, therefore, the esteem in which 
such research is held.! 

Characteristically, research is carried on in the great 
industries by an almost separate, nonprofit organization 
with a budget furnished by the business of which it is a 
part. Its problems are set partly by the exigencies of 
the business, partly by the perceptions of the directors 
of research. The organizution is kept sufficiently flexible 
to meet new problems which arise, but usually plans a 
long time ahead for most of its work. For a good deal of 
what must be done requires a codperative setting forward 
of the boundaries of knowledge in a number of directions 
at once. Think, for instance, of the problems which 
must have been met by the scientists of the Bell Tele- 
phone laboratories in developing the wireless telephone 
from New York to London, which goes into commercial 
use, as it happens, on the day these lines are written! 

Research is not all in the natural sciences either. The 
social sciences are beginning a like development both 
under university and corporate auspices. The technique 
of management, budgetary control, marketing adjust- 
ments, business analysis and forecasting, cost accounting, 
wage-rate setting, and a hundred other more or less specific 


1¥or the best discussion of the problems barely suggested here 
see “Industrial Invention: Heroic or Systematic,” by Ralph C. 
Epstein in the Quarterly Journal of Economics, xl, pp. 232 ff. (Feb- 
ruary, 1926). The cumulative nature of discovery and our newly 
organized technique for intensifying the rate of progress are there 
developed. The conclusion is that ‘deliberate inventions bulk 
very large in the aggregate.”” W. F. Ogburn’s Social Change also 
explores the problem of deliberate or heroic invention with the 
weight of evidence falling on the deliberate side. There is adduced, 
for instance, a table of some two hundred major contributions to 
knowledge which were made by two or more inventors independently, 
seeming to show that when a certain point in cultural advance has 
been reached further inventions become inevitable. 
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problems await the development which can only come 
through the same sort of work which developed the Or- 
thophonic Victrola or the Pontiac motor car.t Much is 
being done, but the results have not, so far, been so im- 
pressive in this field as in the other. Yet in both, the 
distance traveled in every year is much longer than that 
of the year before. Here as elsewhere results cumulate, 
progress multiplies itself. One of the codrdinate causes 
of productivity is certainly to be discovered in these va- 
rious forms of research.’ 

This may be given a certain definiteness by turning 
back to the table of 100 cases of technical advance which 
was cited some pages back. Most of these improvements 
—or many of them, at any rate—were the result of the 
setting of a problem and its solution by research. Study 
of them will also open to the imagination the possibilities 
which still lie ahead of us in widening knowledge and in 
improving on our current practice. Progress is steady in 
this direction, however. Continually our university facil- 
ities are enlarged, new foundations such as the Rocke- 
feller and Sage Foundations are begun and the work of 
the old ones continued. The National Bureau of Eco- 
nomic Research and the Institute of Economics con- 


1A discussion of management and research will be found in The 
Bulletin of the Taylor Society, xi, pp. 261 ff. in articles by H. 8. Person, 
Mary Van Kleeck, and R. L. Tweedy. The first two discuss method, 
the last describes ‘‘an organization of Massachusetts manufacturing 
plants which enjoys the benefits of joint investigation of common 
managerial problems.” 

2 For further discussion of the fascinating problems and methods 
of research, referred to in such brief form here, the reader is referred 
to Profitable Science in Industry by Farnham, Hall, Howe, and King, 
1926. Various scientific journals are also available as well as journals 
published from the industrial laboratories themselves, such, for 
instance, as the Bell Laboratories Record. 
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tinually enlarge their scope. Industry after industry 
establishes basic study in natural and social science; and, 
not by any means least, the work of government agencies 
develops. Indeed the research carried on by the various 
departments of the government makes it the greatest 
agency of its kind in the world. In the current report of 
the Secretary of Commerce, for instance, there are listed 
some examples of these efforts in that department; it 
ranges all the way from experimentation on the produc- 
tion of crystalline levulose to improvement in aérial map- 
ping; from a study of the properties of Guayule rubber 
to eye-protective glass. Work is also being done on 
radio waves, metallurgy, and strength of brickwork. 
This department is only one of many. In the figures we 
have already cited above showing the increased man- 
hour productivity of industry is to be found a single 
illustration of the work of the Bureau of Labor Statistics. 
The Department of Agriculture also supports extensive 
activity in many fields of biology and farm economics. 
Just recently the greatest single development has been 
the formation of a committee for the Enlarged Endow- 
ment of Pure Research through the National Academy of 
Sciences with the professed intention of securing a fund of 
from 10 to 20 millions of dollars to be expended over a 
period of years mainly through universities. All these de- 
velopments cannot take place without profoundly changing 
industrial practice in the direction of increasing efficiency.! 


3. Standardization of many basic materials and processes. 
Another movement, sponsored mainly by the Depart- 
ment of Commerce, which has had a similar effect, is 


1 For an account of foreign experience, which also includes com- 
ment on American practice, see Research in Industry, by A. P. M. 
Fleming and J. G. Pearce, London, 1922. 
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what is usually called “simplified practice.” Sooner or 
later, in an industrial system coming to maturity, some- 
thing in the nature of simplification in numbers of de- 
signs and processes was bound to happen. In a highly 
competitive and small-scale system the success of an 
entrepreneur might depend upon small differences in the 
design of the product or upon indigenous gains made in 
efficiency. As industry increases in scale, widens its mar- 
ket and brings many formerly competing units under a 
single control, much of the pressure for slight differences 
in design is relieved; in fact slight variations become a 
nuisance, for often they represent no difference in the 
quality of service rendered by them and only make re- 
placements or additions to equipment difficult. The kind 
of local technical changes which were necessary to small- 
scale entrepreneur business also becomes transmuted in 
character when industry grows to maturity, for though 
there may still be small gains in efficiency which occur as 
a result of suggestions made in the plant and on the job, 
many more of them originate in designing rooms as a re- 
sult of engineering ingenuity. Indeed in a highly devel- 
oped industry where the continuous process has a good 
foothold, it is only in the planning rooms that significant 
advances can be made at all, because a change anywhere 
requires correlative changes in other places which might 
upset the whole production program. Everything has 
to be planned with due regard to everything else. In 
such a situation as this, standardization is obviously of 
enormous benefit. 

A good illustration of the gains to consumers from 
simplification is furnished by what has been accomplished 
in so small, but so generally used a product, as lamp bases 
for electrical fixtures. A few years ago, there were being 


134 INDUSTRY’S COMING OF AGE 


manufactured in the United States 179 different varieties 
of these lamp bases which made necessary, even for the 
consumer in the home, the memorizing of a considerable 
specification before procuring a lamp which would fit the 
special socket which happened to be installed in that 
particular home. At the present time, the seventy differ- 
ent manufacturers who are producing lamp bases in the 
United States have reduced the number of varieties to 
six. In the same industry, as late as 1918, there were 
thirty-seven distinct varieties of attachment plugs in use, 
each one good in itself, but no one interchangeable with 
any other. At the present time only one type is made; 
with obvious advantages to everyone concerned. 

This kind of thing not only makes life simpler for the 
consumer, but also is of benefit to manufacturers, and 
represents for society a general saving of capital and effort. 
We have already seen that what is necessary to develop 
the efficiencies of the continuous process and generally 
intelligent management is the reduction of manufacturing 
processes to their fewest functional elements. Only when 
this has been done can full efficiency be developed. If 
we pursue our illustration of lamp bases and attachment 
plugs, we can see that if a manufacturer were to sell his 
product, he would have to meet all designs of fixtures. 
If he omitted any one of them he would shut off at least 
a section of potential buyers. If he had to make all of 
them, his routing problem would be enormously increased. 
Also he would have to have an enlarged planning and de- 
signing department; he would have to have many times 


‘ For a description of these activities of the Bureau of Standards, 
United States Department of Commerce, see Simplified Practice: 
What It Is and What It Offers, Government Printing Office, Novem- 
ber, 1924. Cf. also Chapter ix of Your Money’s Worth, by Stuart 
Chase and F, J. Schlink, New York, 1927. 
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as many machines as he might if only one standardized 
product were made. Serialization, too, would be enor- 
mously difficult because of the number of necessary series. 

This would obviously be just as true of almost any 
other product. It was with the conception of the con- 
siderable gains to be made rather easily in industry as a 
whole, that a Division of Simplified Practice was, in 1923, 
set up in the Department of Commerce.! Its services 
were made voluntary to industry. As combination and 
association have gone on, and as the competition among 
businesses has lessened, the services of this division have 
been called for more and more frequently. A summary 
of the extent to which simplification has gone is by now 
very impressive. More than 300 industrial groups have 
applied for the service offered by the government. In 
addition to this, and correlative with the changes made 
in plant practice, simplification has taken place independ- 
ently in all businesses whose scope is any considerable 
part of its industrial field. Typical examples of the re- 
duction of designs follow: 


Former Present 
Commodity Number Number Reduction 
OTe eLOOIS Maks eh oat-rocreiers cic es 665 351 47% 
Box-board thicknesses.......... 244 60 75% 
GoitoneCuck eens Wastes iatcts sfss 460 94 80% 
Peranvliin Oo ELCKS ar rgrere sso ss<, shea isiel ons « 66 4 94% 
BRACK Stan WANS etre oe sas 2 cise 6 428 181 58% 
ETospicalyedsarnt a. -lcciste «els ste 67 4 94% 
Milk-bottle caps............... 29 i 96% 


These are merely typical examples picked at random 
from a long list furnished by the Division of Simplified 


1 In a way the division owes its origin to the war, since it was in 
the Conservation Committee of the War Industries Board that 
its ideas were first worked out. 
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Practice. Most of them, though not all, represent the 
efforts of standardization of a single manufacturer per- 
suaded to the reform by the discovery that many of his 
operations were a burden on the rest. A manufacturer 
of felt hats discovered, for instance, that even though his 
was a product which was, more than most others, de- 
pendent upon varieties of style and quality, he was selling 
90 per cent of his hats in seven styles and ten colors. Up 
to that time he had been producing exactly 3,684 differ- 
ent styles. The benefit to him of concentrating on the 
90 per cent seems obvious, and the losses to consumers 
must certainly be set down as negligible in view of the so- 
cial saving which was made. A similar experience of 
a shoe manufacturer illustrates the means by which 
the persuasion to standardization came in his case. Be- 
fore simplification, he manufactured three grades and 
2,500 styles of each grade. He simplified his line to one 
grade and 100 styles. This 99 per cent elimination of 
variety reduced his direct production cost 30 per cent, 
overhead 28 per cent, inventories 26 per cent, and 
selling prices 27 per cent. It is interesting also to note 
that his turnover increased 50 per cent, his sales of 
women’s shoes 22 per cent, and of men’s shoes 80 per 
cent. Apparently consumers prefer a low price to a wide 
variety. 

The greatest social savings come, however, from reforms 
which permeate whole industries—not only single busi- 
nesses. The newly developed trade associations, to which 
we have already referred, have been important agencies 
in this. The Malleable Chain Manufacturers’ Institute, 
The National Fertilizer Association, and The Chemical 
Equipment Manufacturers’ Association, to name a few 
of many possible illustrations, have made simplification 
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a definite part of their programs, and have made savings 
which in the aggregate form a not inconsiderable part of 
our recent gains in productivity. 


4. The continuous process and the serialization of machines. 

Anyone who has had any contact at all with modern 
manufacturing has seen the continuous process going on. 
What we often forget is that it is something new in the 
world, something which could happen only when a large 
volume of output had been achieved, when there was 
a wide and constant market and when the technicians 
engaged in supervision, paper-work, communication, and 
transportation, had mastered the details of planning, 
purchase, and assembly. It works best in plants where 
the product is built up from many parts, though the idea 
is also applicable in plants where the product results 
from the breaking down of the original material. The 
automobile is a familiar built-up (or synthetic) product 
and the continuous-process assembly has been worked 
out almost as thoroughly there as in any branch of in- 
dustry. The manufacture of cement is even a better 
example! of an industry in which the serialization of 
machines and the elimination of labor have been carried 
out to a relatively complete degree. 

Of the breaking down (or analytic) type a good il- 
lustration is large-scale meat production as it is carried 
on, for instance, in the great Chicago meat-packing 
plants. In the one case, parts are added as the core of 
the machine moves forward through the plant; in the 
other case, parts are gradually removed and taken away. 


1 For a graphic chart of the continuous process in cement manufac- 
turing the reader is referred to American Economic Life, p. 273. 
Also for a description of the Ford production cycle at River Rouge, 
see pp. 222-3. 
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In either, however, the continuity of operations is pre- 
served so that one follows another without interruption. 
The reduction of these to their least possible elements— 
the division of tasks of which we have spoken before— 
permits the introduction of machines and their ultimate 
linking up in continuous series. This latter involves the 
last step but one in the elimination of human labor. The 
last step would be the elimination of the men who add 
parts or who take them away. 

It is of the utmost importance that serialization be 
complete and that the human feeding or removing should 
be reduced to an absolute minimum, because, so long as a 
human being remains, the pace of the process has to be 
a pace which he can keep. When he is eliminated there 
is no logical limit to the speed of operations. The rhythm 
can be speeded up indefinitely. The great gains which 
we noticed as we went over the figures for man-hour 
productivity in the automobile and cement industries 
were largely attributable to this speeding-up. Reduc- 
tion in the price of products, shortening of hours of work, 
and the five-day week are obviously made more possible 
where the pace of production can be so increased as to 
turn out as many or more units in shortened days as in 
the old longer ones. 

The writer has seen most intimately the development of 
the continuous process in the canning industry. Twenty 
years ago canning peas, for instance, was done by 
hand. They were cut, shelled, sorted, washed, blanched, 
tinned, cooked, and warchoused largely by the exercise 
of many muscular human frames eked out with im- 
provised foreman ingenuity. Gradually order grew 
into the process so that each function was located with 
reference to the others. Machines, some of them mar- 


—_—: 
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velously complicated, could then be adapted to the 
functions. Threshers, graders, washers, blanchers, fillers, 
sealers, cookers, coolers, labelers—all came rapidly once 
the start was made. Now it is literally true that no one 
ever sees the peas until the can is opened. For they go 
into the machines on the vine, and the machines are so 
serialized that they need never appear except for testing 
to determine the necessary time for blanching and cooking 
different runs. 

One may happen to be aware of such developments in 
any single industry with which chance has made him 
familiar and still not appreciate the applicability of the 
generalization to be derived. It will be discovered, how- 
ever, on investigation, that the continuous process is so 
universal by now as to have become a main principle of 
factory operation. It is true, too, that the greatest gains 
are made in the late stages of the completion of serializa- 
tion. For it is not until perfection is approached that 
speeding up can begin. It is this last stage which we have 
been entering in the few years just passed. 


5. Improved location, layout, and routing practice. 

It will at once have been seen that the development of 
the continuous process, of which we have just spoken, was 
contingent upon better engineering practice in plant- 
location, internal planning, and the routing of the prod- 
uct through the plant. Of these the latter two obvi- 
ously contributed most directly: but plant-location also 
has its importance. For a business can quite obviously 
be tremendously handicapped by being badly placed 
with reference to a number of factors: raw materials or 
semifinished ones, markets, power, the high or low price 
of land, facilitating industries (such as banks), labor 
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supply, transportation and communicating aids, and 
other miscellaneous ones peculiar to particular industries. 
Or it can gain just as much by a proper adjustment of 
these, and location according to a more or less accurate 
measurement.! 


1 For many years economists have been engaged in working out 
theories of location both as explanations of practice and as guides to 
better practice. A general survey of the literature is contained in 
“A Review of the Literature of the Location of Industries” by 
Witold Krzyzanowski, in Journal of Political Economy, xxxv, pp. 
278-91 (April, 1927). The most generally recognized work in this 
field in America was carried out as long ago as 1900 by F. S. Hall, 
using as data the census figures of that year. Seven factors are 
suggested: (1) nearness to raw materials; (2) nearness to market; 
(3) nearness to water power; (4) favorable climate; (5) supply of 
labor; (6) capital available for investment; and (7) the momentum 
of an early start. An engineer’s view of the important considera- 
tions is included in the discussion of plant location in American 
Economic Life, beginning at page 265. L. C. Marshall’s Business 
Administration, 1921, includes a section made up of excerpts from 
economists’ and engineers’ various writings. It will be of interest to 
quote Mr. Krzyzanowski’s opinion of our industrial efficiency along 
with what seem to him our theoretical shortcomings, with particular 
reference to plant location, of course. Perhaps it ought also to be 
said that he is a professor at the University of Lublin, Poland. “The 
United States is an ideal field for investigations in industrial location 
because industry was created in this country only a little more than 
a hundred years ago in competition with England and has reached a 
magnificent development. There is an immense territory in which, as 
shown by statistical data there has been a steady western trend of 
manufactures. There is, too, a rivalry between the North and South, 
and in the Mississippi Valley there is an expansion southward to- 
ward the Gulf of Mexico, an expansion which has been increasing 
since the opening of the Panama Canal. The large spaces of the 
West were opened by railroads only a few decades ago. The labor is 
the most mobile in the world, and the profits are enormous. There is 
the further advantage, from the point of view of such investigations, 
that when industry was created there were no old historical tradi- 
tions, nor did an existing system of cities check the movement. And, 
finally, the country forms an economic unit. 

“But it seems that the attention of the people conquering the 
territory was directed rather toward practical efficiency, and there 


PRODUCTIVITY: TECHNICAL CAUSES 141 


Here again there has latterly been an acceleration of 
progress caused largely by the consolidation or com- 
bination movement. Everyone is familiar with the 
spectacular scrapping of plants which followed directly 
upon the formation from formerly independent units 
of the National Sugar Refining Company, the Inter- 
national Harvester Company, the Standard Oil Com- 
pany, the United States Steel Corporation, and others 
of the older so-called trusts. But the process has gone 
on more and more rapidly of late years, extending into 
all sorts of industries, including transporting and com- 
municating systems, candy making, and the manufac- 
turing of electric power, to name only a few miscel- 
laneous ones. When combination takes place, a greater 
mobility of location is at once achieved because the num- 
ber of units is increased and growth can go forward in 
those which are best located. Also, of course, there is 
the fact that greater financial resources make available 
better engineering advice and reduce the location-sen- 
sitivity which frequently attaches an old business to an 
original home no longer suited to it. 

With combination and relocation on a freer basis 
taking place throughout industry there is a better chance 
to improve the arts of internal planning, especially if 
reorganization goes to the extent of rebuilding. For 
then the latest knowledge can be brought to bear in 
perfect freedom; and freedom can never be very great 
within the confines of old plants. We have already seen 
figures which showed the contrast between an old and 


have remained certain gaps in theoretical investigation. In the 
literature of the United States there is not one large comprehensive 
work dealing with our problem. There are only a few short articles 
which barely touch upon the subject.” Loc. cit., pp. 288-89. 
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a new plant in textile-making. There was the differ- 
ence of some 80 per cent in efficiency even with the 
same management and similar other engineering ad- 
vice. Freer scrapping of plant and rebuilding to take 
advantage of improved layout technique are most con- 
spicuous in just the industries where the productivity 
index is highest. There ought to be a lesson in this for 
industries still struggling alone in the old, often posi- 
tively ramshackle, plants to be seen from any car window. 

The layout expert has in mind most conspicuously the 
achieving of continuous process and complete serialization ; 
and his work, combined with that of other technical men 
of the research type, frequently secures most astonishing 
results when given a freer hand in a new location. 

But some industries, such as makers of tool-parts, 
small machines, and other small products, frequently are 
faced with the problem of making dissimilar goods in 
one plant. The continuous process is more difficult 
to maintain under these circumstances, but even an 
approach to it is difficult without considerable attention 
‘to the routing of different jobs throughout the plant and 
proper organization of the functions and materials in- 
volved. So that this, too, has grown to be almost a science 
on its own account with an impressive paraphernalia of 
cards, charts, and statistics. But it does get results in a 
difficult situation. 


6. Careful pre-planning and enlarged reliance on paper-work. 

Closely connected with these improvements in en- 
gineering practice is the general development of the idea 
of planning ahead and of working out programs and 
schedules of what may be expected to occur. The plan- 
ning function takes place in view of the general situ- 
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ation in which the industry finds itself. It lays out a 
program of work which becomes the standard by which 
accomplishment can be tested. This is a great gain 
over older ways of measuring achievement which con- 
sisted largely in measuring against past accomplish- 
ment as a standard. 

The fact that what can be expected is reduced to paper 
records is a gain of a similar sort. The preparing of 
quantitative expectation becomes a study in itself. Its 
practitioners become skilled in discovering all the con- 
ditions which may affect productivity and gradually 
come closer to a complete substantiation of the pro- 
posed schedules. A plan which is defensible on rational 
grounds, in which quantitative account has been taken of 
all forces which may have an influence on the rhythm of 
' production anywhere, puts an obligation to be efficient 
upon the minor executives which was lacking before. 
It makes excuses harder to find and even more difficult 
to justify. 

Such planning as this, it will be seen, is dependent 
upon a number of conditioning circumstances which 
until recently had not been common in industry. First 
there must be a general idea that plans are better than 
trusting to improvisation as problems arise. A problem 
in operating adjustment which has been studied in the 
calm atmosphere of a planning office is apt to be met, 
when it arises, with more smoothness and assurance than 
it could get in the hustle of the plant. When machines 
are stopped and actual operation waits for minds to 
work there is a pressure present which is not apt to lead to 
a good solution. But also there are other conditioning cir- 
cumstances. Planning men must be trained men. They 
must have a certain mathematical, statistical, and en- 
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gineering equipment and they must have a place to work 
in as well as tools and equipment to work with. The 
acquisition of all these is fairly recent so far as most 
industries are concerned. And we are just beginning to 
get results. 

All competent industrial engineers at present assume 
as one of the commonplaces of their profession that 
work will be carried on according to a most detailed 
and exactly devised schedule. The whole idea of a 
control of production, as a matter of fact, is contingent 
upon the preparation of plans. If production control 
is defined as “the preparation and administration of 
work in process’! its four functions are to be visu- 
alized as: 1. Pre-planning, 2. Scheduling, 3. Dispatch- 
ing, and 4. Inspection. Of these the initiating and con- 
trolling one is obviously the plan. The plan will include 
budgeting, which we shall elsewhere discuss, but also 
it will include such other estimating efforts as the crea- 
tion of a production schedule, detailed, and for any 
given period, complete, and the transposition of the 
schedule into man-hours of effort, units of power, and 
quantities of material and the distribution to depart- 
ments of schedules showing their expected contribu- 
tions to the general scheme. Pre-planning becomes more 
and more technical, but also more and more useful. 


7. Better general organization of executive functions and 
the development of the rule of exceptions. 

It will be seen from the foregoing discussion that the 
duties of the executives in industry have changed enor- 
mously in the modern types of organization. Many 
duties have been delegated to experts: engineers are en- 


1 Bulletin of the Taylor Society, ix, p. 278 (December, 1924). 
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trusted with layout and planning; other experts with 
problems of personnel; others with budgetary and ac- 
counting control; others with research and advanced 
practice. Some of these have been discussed; some will 
be discussed later. The whole effect has been to leave 
executives with fewer duties. In a going organization, 
indeed, fully organized under a well-thought-out func- 
tional scheme, the executive has no routine duties what- 
ever. Every decision incident to a normal day’s work 
is cared for without his knowledge or intervention. He 
will know of the steady flow of work only what appears 
before him in statisticians’ and accountants’ reports. 
It is sometimes said that the better an executive is, the 
less he has to do—which means, simply, that he has been 
a sufficiently good executive to organize affairs effec- 
tively, leaving himself out in the distribution of routine 
tasks.1 


1A notion that executives no longer are to be loosely thought of 
as heads of organizations but as part of them, having definite re- 
sponsibilities, and good or bad procedures, and achieving measurable 
results, is growing among industrialists. Mr. J. H. Williams [in the 
Bulletin of the Taylor Society, vii, pp. 47 ff. (April, 1922)] for instance, 
summarizes a chief executive's functions as: 

1. To interpret the policies of the stockholders and directors in 
terms of the concrete problems of the enterprise and to 
represent them. 

2. To work out with the directors the objective of the enterprise 
and the scope and limitations of its activities. 

8. To select, appoint, and maintain the major executives neces- 
sary for the conduct of its affairs. 

4, To present the objectives determined upon to the major 
executives, and to work out with them a plan for their ac- 
complishment evidenced by a budget expressed in terms of 
men, money, and things, and subdivided according to the 
responsibilities for its execution. 

5. To follow up the activities of the enterprise and keep the 
directors informed as to results and their significance. 

. 6. To constitute an available sympathetic and informed counselor 
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The value of this sort of organization appears to be 
that the executive is left free to think about the larger 
problems of the industry. These larger problems arise 
mainly because of general changes which take place 
within and without the organization itself. The dis- 
covery of a new process or machine, a disturbance in 
price levels, a failure of sources of raw materials, the 
opening of new fields of competition, some unusual 
shift in hours or days of operation—these are a few of 
the moving forces which may, at any time, have an in- 
fluence on the course of operations, and may call for 
new policies within the business itself. A business, 
like any other social group or institution, does not oper- 
ate in a vacuum but in a system which is a congeries 
of complementary groups and institutions. Its place 
needs to be defined and constantly redefined. As changes 
take place in any part of the system, they affect, more 
or less, depending upon the immediacy of relationship, 
every other part. The really modern conception of the 
executive’s function is this correlative activity.! It is his 


to the major executives and to help them to adjust such 
differences as may arise among them. 

7. To keep the major executives informed of each other’s accom- 
plishments and help them see themselves and their functions 
as part of a whole which is greater than any one of them. 

8. To follow up and appraise the work of major executives in 
terms of their assigned responsibilities and budgets, and to 
help them see themselves and their work as their associates 
see them. 

In all this there is no reference to the issuance of orders or to 
dealing with detailed affairs at all. These have no place in the execu- 
tive’s planned scheme of functions. 

1 A brilliant discussion of the functionalization of authority is to 
be found in “The Illusion of Final Authority,” by Mary P. Follett, 
in The Bulletin of the Taylor Society, xi, pp. 243 ff. Executives who 
wonder what their situation really is, ought to consult it. Her con- 
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duty to anticipate so far as he can changes which affect 
his organization, or divine them at the earliest possible mo- 
ment so that the adjustment may be smooth and instant. 

Examples are not difficult to find which illustrate 
this. When Mr. Ford introduces a five-day week, ex- 
ecutives of other organizations have to take account 
of the accommodations they may be forced to make 
to it. When a new source of power is opened up execu- 
tives have to discover its application to their business. 
Within a period of some ten years, more than half the 
power applications in American industry have been 
electrified. No executive could afford to ignore this 
change. The same has been true with the change in 
the short-hauling of freight, most of which has, within 
a few years, been turned over to trucks rather than rail- 
roads. The same attention would have to be given also 
to the standardization of materials and processes. These 
are general changes. Much more intimate ones also 
take place which affect the internal organization. No 
modern business can maintain its health if it is not con- 
stantly accommodated to its world. The price of success 
is constant adjustment. 

This freeing of the executive for thinking and for 
carrying through the major or minor reorganization 
activities, which become imperative, is sometimes called 
the “rule of exceptions.” As the phrase implies, it 


clusion is: ‘Moreover, the real reason that we have personnel work, 
the study of human relations in industry, is because we have waked 
up to the fact that the human as well as the mechanical side of in- 
dustry can be studied . . . and give us control of the situations 
between executives and workers or between executives themselves. 
In short, business is coming to be considered not so much a specula- 
tive undertaking as a social enterprise, resting on scientific knowl- 
edge, controllable by further and further developments in scientific 
methods. .. .” 
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means the devotion of executives to other than routine 
problems, only those, in fact, which arise outside the es- 
tablished practice but which may affect it. They come 
to the executive through his study of the organization 
operating all around him combined with his study of 
the relevant world in which the functions are carried 
out. His success depends upon his imagination, his 
alertness, his openmindedness, and his willingness to 
entertain suggestions for change. Even here, however, 
he may have to have expert assistance. He may not 
be technically equipped to grasp the physical or chemical 
principles involved in a problem before him, or he may not 
be sufficiently familiar with personnel technique; he may 
not know anything of accounting practice. The research 
organization maintained by so many great businesses may 
be called upon to work out the principles involved and to 
test their practicability for their own particular organiza- 
tion. A great part of the work of research organizations 
is of the nature of assistance to this executive function. 
This rule of exceptions may be regarded as applying 
to all executives also, not only, as at first appears, to 
those highest directing officials known usually as general 
officers. Plant superintendents, even department chiefs, 
function best when their routine is carried by technicians, 
and they devote themselves to the accommodations made 
necessary by exceptional occurrences. A plant superin- 
tendent may not have within his scope the making of 
policy concerning changing markets and new sources of 
materials or power, or even the changing of work-periods. 
But he may discover new routing practices, new layout 
schemes, new building materials, new types of foreman- 
ship and the like if he is sufficiently free and at the same 
time sufficiently alert. These may come to him through a 
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suggestion of someone within his organization—men do 
sometimes view their own work critically and discover 
ways to improve it—he may find it by the sedulous in- 
vestigation of practices in other plants, he may pick it 
up from a trade journal (this is not at all unlikely), but 
at any rate he ought not to be so buried in routine tasks 
as to be immune to any slightest rumor of change. 

This whole development toward the freeing of exec- 
utives must have had an important part in the building 
into our system of the greater efficiency it displays in 
modern years. It must have made the general adoption 
of technical advances much more rapid. It has taken 
place much more rapidly in recent years because of the 
increasing scale of business, naturally, because in these 
enlarged organizations such advanced practices are always 
- adopted more generously. We have seen, too, how re- 
cent has been the addition of contributory functions 
such as the research laboratory. There is here, it seems 
fair to infer, one of the modern developments which, 
along with others, has increased our output of goods. 
The extent of adherence to the rule of exceptions as we 
have outlined it, could be exaggerated easily, even at 
present, however, as any executive can say. He still has 
too much routine to handle in many places; but undoubt- 
edly the general spread of a clear idea of what the rule im- 
plies is having an important effect in obtaining its wider 
adoption. That is a promise for the future. 


8. Better accounting control which gives the executive more 
instant and accurate knowledge of the affairs for which 
he is responsible. 

The modern conception of accounting is not simply 
that of determining profits and losses by striking periodic 
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balances, as it once was; rather that of the revelation of 
the business to itself. If an executive is to be freed, and 
especially if he is to have any summary, which will be 
intelligible, of the complex operations of the business, to 
assure him of a smooth routine, its accountancy has to 
present, in miniature, a picture of its affairs as they stand 
at any given time. Accountancy has had to grow more 
complex to meet this demand, but also has had to devise 
ways of presenting simply the essential tests by which 
successful operation can be judged. 

The analysis of costs plays an important part in this, 
frequently revealing the sources of inefficiency; com- 
parative summaries of output and input for departments, 
the attribution to their sources of contributions to prog- 
ress are important to the understanding of internal 
operation. But also accounting practice can serve to 
picture more general relationships and so act as a guide 
to executive decision in larger matters. The whole effect 
is to bind the business into a comprehensible whole, its 
parts functioning together to a common end, and also to 
furnish warnings of needed changes for purposes of ac- 
commodation. It was of the utmost importance that this 
guiding function should be developed along with the 
cthers of the business for these purposes. The ingenuity 
of accountants is largely responsible for the superior» 
knowledge we have acquired about business organisms 
and is an important contributing factor to modern effi- 
ciency.! 

1Tn order to get a very clear notion of the part accountancy plays 
in the present productive scheme the reader would need to consult 
some of the standard texts on accountancy. James O. McKinney’s 
Managerial Accounting, 1924, is full and authoritative. Some short 


articles have appeared from time to time in trade journals and these 
offer a detailed picture of accountancy in special fields, but in these 
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One of the most important of the problems faced by 
accountants has been that of allocating overhead costs 
and attributing them specifically to machines, men, and 
goods in transit through the processes of production. 
Unless this can be done successfully wage payments, of 
which we shall speak later, cannot be based on the pro- 
ductivity of the worker with any accuracy, nor can the 
comparative efficiency of different processes, machines, 
or groups of men be determined. Into the technique of 
accounting we obviously cannot go here, but perhaps 
enough has been said to indicate its intricacy, its diffi- 
culties, and its contribution to progress. 

Not only accounting itself, but the whole matter of office 
procedure is in our time having a thorough overhauling.! 

It is conceived, indeed, that office management should 
become as near an exact science as the management of 
other parts of the factory. It is perhaps seldom realized 
that from 1880 to 1920 the number of clerical employees 
in the United States grew from 172,575 to 2,951,008. 
It now outnumbers any other single occupational trade, 
if agriculture be excepted. The regularizing of the work 
of this mass of men is of no slight significance to produc- 
tive efficiency as a whole. It affects not only accountants 
and accountancy but those other workers who have to 
do with planning and recording—in short, the whole paper- 
work of industry. 


the general reader will find no interest. Industrial engineers recognize 
the necessity for development in this field along with others and seem 
to agree that its progress has been quite as rapid. They naturally 
stress its relation to production control. A typical paper may be 
found in the Bulletin of the Taylor Society, vii, p. 241 (December, 
1923). What might be called an essay in the higher criticism is 
J. M. Clark’s Economics of Overhead Costs, 1923. 

1Cf. Office Management, Principles and Practice, by W. H. 
Leffingwell, 1925. 
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9. Better financial operation based on more complete and 
accurate budgetary control. 

Financial operation to a corporation is simply the 
provision of the necessary funds for the continuance of 
all its activities. In general, funds for building and other 
permanent investments are provided by the flotation of 
securities of various kinds. The funds for current opera- 
tions are provided by bank credit and by the cash on hand 
resulting from the sale of the product. It is a nice problem 
to determine how much is needed for permanent invest- 
ment, provided usually by security flotation; but the 
difficulties here are not nearly so great as those which in- 
volve the provision of current funds. They do not occur 
so often, for one thing. Current funds have always to be 
on hand for the discharge of debts which are incurred in 
regular operation; they have to be of adequate amounts 
to meet all obligations; but they should not be so great 
that, within a short period, the loans provided by the 
banks to meet them cannot be discharged from the pro- 
ceeds of sales. The period involved varies with the busi- 
ness, but, in general, should not be longer than is required 
to obtain raw materials, turn them into finished products, 
sell them, and collect payment. 

This suggests that in order to maintain a workable re- 
lationship between operations and the funds which make 
them possible, there ought to be used a good deal of fore- 
sight in the matter. This will become more difficult as 
the business becomes greater and the number of depart- 
ments and plants increases. In any case it is met by the 
device of the budget. This is simply a projected balance 
sheet, usually dated a year ahead, in which all the probable 
items of expenditure and income are entered and a balance 
struck. When it becomes clear which side is too heavy, 
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a process of paring down can lighten it or, if that seems 
impossible, greater efforts can be made to bring the other 
side up. Items of expense or of income in the largest busi- 
nesses are never rigidly fixed. A little more or less can be 
charged for the product, a little more or less allotted to dif- 
ferent departments for expenditures. There may be defi- 
nite limits in some cases but never in all. On the whole, the 
process is one of adjusting various needs and possibilities to 
each other so that the total result is the best possible work- 
ing arrangement with all really vital interests protected.! 

In order to carry out this budgetary scheme and to get 
the necessary forward view of the financial operations for 
which arrangements can best be made some time in ad- 
vance, there are prepared departmental and master bud- 
gets. The departmental budgets show, each of them, the 
expenditures to which the technicians of the department 
are willing to be limited, and the income which can be ex- 
pected. These budgets have to be reconciled by entering 
them upon the master budget and changing them to obtain 
the necessary total result. There is usually a budget com- 
mittee on which each department is represented and which 
has the responsibility of building up a workable scheme. 

Without such a budgetary procedure executives are 
forced to operate under great difficulties in reconciling the 
various interests of the organization. There are always 
many more irritations than when the budget defines the 
scope of expenditure and so controls the extent of activi- 
ties. When there is a carefully worked out budget, funds 
can easily be provided for all operations because the ex- 
tent of the operations has in the first instance been limited 
by the extent of the available funds. 

1Cf. “Audit of Process” in the October, 1925, Bulletin of the 
Taylor Society. 
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This way of carrying on is practically universal to large 
businesses and is rapidly being adopted by smaller ones. 
Its contribution to smooth functioning, ‘certainty in the 
adjustment of relationships, and executive effectiveness, 
seems too obvious to need comment. But we learn more 
and more all the time about budgeting—especially how 
to forecast expenditures and incomes with greater accu- 
racy—and there is no reason to suppose that considerable 
progress will not be made in the future in this respect.’ 


10. Increasing the scale of operations; which results in a 
large volume of output with low per-wnit costs. 

We have already considered the movement which 
has taken place, in this country most conspicuously, 
toward combination or at least the association, of like 
or related businesses. This movement plays a part in 
the technological system which is typical of American 
business; it was necessary if there were to be secured 
the savings in the cost of product which follow from en- 
larged activities. These savings are of two sorts. One 
is that which follows from the increased market advan- 
tages of large size, such as the undoubted ones enjoyed 


1 Mr. Joseph H. Barber of the Walworth Manufacturing Company, 
in a paper presented to the Taylor Society in 1924, explained at some 
length the methods used with considerable success by that firm for 
correlating sales and production programs by the use of a budgeting 
system. The details of planning and budget-making may be studied 
in the Society’s Bulletin, ix, pp. iii ff. (June, 1924). The president 
of the company is quoted as saying that “Budgetary control is 
now one of the fundamental policies of the Walworth Company. It 
is our record of the past, our index for the present, and our guide to 
the future. We believe it to be an essential factor in our success.” 
Cf. also, in this connection, E. E. Brooks, “Master Budgets of Sales 
and Production,” Bulletin of the Taylor Society, viii, pp. 229 ff. 
(December, 1922), an account drawn from the experience of the 
Dennison Manufacturing Company. 
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in buying and selling. The other is that which comes 
from turning out a larger stream of goods. 

It will easily be seen that if a firm is making a good 
which it is possible to make by machines, it is better 
to do it that way. But the initial equipment for machine 
operation may involve an investment, say, of $100,000, 
very little of which would be required for hand operation. 
Only if a great many units can be made is there justi- 
fication of any sort for the necessary initial investment. 
It is not unusual in America, however, to discover a 
million-dollar equipment making a ten-cent article which 
is a revelation, in itself, of the distance we have traveled. 

Once this investment has been made, the cost per unit 
of product drops remarkably as the output is increased. 
The limit of this economy is not reached until the full 
capacity of the machine equipment is reached. The 
apportionment of all the elements of overhead costs 
to each unit of product depends upon the number of 
units by which the overhead is divided. It costs al- 
most as much to allow a plant to lie idle as it does to 
operate it. This is not strictly true, of course, since an 
accurate statement would always involve calculating the 
proportions of direct and overhead costs involved in the 
particular manufacture. The main items of direct costs 
are labor and materials. Most of the others are overhead 
and subject to decline as the volume of output increases.! 

Here there is one powerful argument against reducing 


1Such a bald statement merely outlines a large tendency. It 
must necessarily be subject to considerable reservation in many 
cases where the thing has been overdone, as it seems to have been by 
the Chicago meat packers. Mr. Stuart Chase makes reference to 
this in his amusing discussion of the merger situation in New Tactics 
in Social Conflict, 1926 (p. 144). Arguments pro and con are sum- 
marized in Eliot Jones, The Trust Problem in the United States. 
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the hours of the work-day or the days of the work-week. 
Every hour the machines run reduces the cost of the 
products. It suggests that in a system in which the 
gains from these reduced costs were more widely dis- 
tributed, it might be possible to work machines in shifts 
so as to lengthen their work-day, even if that of the 
workers was kept down. Perhaps the only reason this 
is not done is because of the present overcapacity of 
most of our large-scale businesses, a discussion to which 
we shall return later. The thing to see here is that so 
long as machines can be kept at work there will be a 
progressive lessening in the per-unit cost of the goods 
they turn out. And this will be maintained up to the 
limit of their full-time capacity. 

It ought also to be pointed out that as one industry 
after another changes to a large volume basis, the econo- 
mies communicate themselves from one industry to 
another. ‘Machines to make machines to make ma- 
chines,” is a familiar phrase. When the total number 
of related industries are subjected to the completed 
machine process, serialization and all, the cost of fin- 
ished products is cut down progressively. 


11. Development of the policy of taking a relatively low 
price for a large volume as contrasted with a high 
price for a small volume. 

It is at the point where we discover that the cost of 
finished products has been enormously reduced by our way 
of making things that business policy concerning prices 
becomes important to the technological process itself. For 
obviously the only way in which the increased product can 
be sold is by reducing prices as costs come down. 

The modern large-scale business enjoys something 
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of a monopoly—which is to say that it has some power 
over prices. It can, within limits, keep them up, or it 
can reduce them. If it keeps them up, it will, in the 
long run, presumably, sell less goods than it would by 
lowering them. This choice is frequently too much for 
business men, who are apt to consider a bird in the hand 
as more desirable than two in the bush. The possibility 
of making more profits by reducing prices (because of 
the resulting economies of operation) has a paradox- 
ical sound. But it is nevertheless true, in all cases, up 
to the capacity of the plants and equipment already 
provided. Frequently a compromise is affected in policy- 
making which reduces prices to some extent but not so 
far as is possible. It is important to see that the main- 
tenance of prices at any point above costs (plus fair 
profit) necessarily restricts the market and volume of 
product, and so raises costs. A business which is really 
forward-looking avoids this vicious circle and goes all 
the way in the policy of reducing prices. When it does 
this it protects the consumer’s interests along with its own. 

The fact that we have gone a long way in this direc- 
tion in the United States is obvious. That our volun- 
tary industrial policy is as wise as it might be is ques- 
tionable. The difficulty is not only that keeping prices 
up restricts the volume of use of any one product, say 
of electric power (electric companies being among the 
worst offenders), but that it makes costs greater, possible 
selling prices higher, and costs necessarily higher, be- 
cause of restricted use, for every other product into 
which it enters. In other words, it restricts consumption 
and lowers standards of living. 


1 It will be remembered that Mr. J. H. Van Devanter, from his 
study of the singular achievement of the automotive industry set 
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In an earlier book! the writer analyzed this problem. 
A paragraph or two are in point: ‘With the inevitable 
tendency to combination under the influence of decreas- 
ing costs it seems almost inevitable that (in time) there 
should be a control of prices which harms consumers. 
It is inherent in the very nature of modern business. 
And there is a separation, therefore, of the interests of 
producer and consumer—that is to say of seller and 
buyer. With an “open market,” free bargaining, and 
no restriction or manipulation, both parties to a bar- 
gain normally benefit because one wants what the other 
possesses and willingly gives up something for it which 
is desired (or which represents something desired) by the 
other party to the bargain. The only compulsion is 
this mutual inclination of each for the property of the 
other. But when markets are not open and bargain- 
ing is not free, one party to the business contract gains 
something at the other’s expense.” 

This is what may happen, is what, indeed, has usually 
happened in the past. And when such a disadvantage 
is suffered the only remedy lies in some kind of public 
control of price which will protect consumers. An in- 
dustry in the early stages of the combination movement, 
as the automobile industry now is, passes on all its cost 
advantages to consumers. Later on it displays a ten- 
dency to care less about reduced costs than raised prices 
which it can maintain because of its control over the 
supply: consumers are harmed. This is the theoretical 
basis for price regulation; but if industries could learn 
that the wiser policy is a sustained search for efficiency 


down as one cause of its superiority the ‘policy of passing on reduced 
costs to consumers.” 


1 The Economic Basis of Public Interest, 1922, Chap. II. 
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with a continual passing on to consumers of its savings 
they could maintain themselves as alert, progressive, 
service-giving social organisms rather than the objects 
of popular suspicion and distrust and free themselves 
from the necessity of regulation. The fact that much of 
American industry has been, in the years just past, 
rather in the earlier than the later stages of the combi- 
nation movement, has tended to conceal the real dangers 
involved. There is a difficult problem here which will 
have to be faced sooner or later; for the present it is 
probably true to say that our industry, as compared 
with other national systems, has more consistently 
moved toward the lowering of prices as costs were re- 
duced and so achieved a greater volume of product, 
which, in turn, has intensified the economies of large- 
scale operation. 


12. Reduced inventory burdens, achieved through quicker 
turnover, simplified marketing, and improved trans- 
port and communication. 

One of the consequences within industry itself of the 
development of the “machine process,” as the industrial 
system is sometimes called, was an immense piling up 
of goods in process of transit through it. For, although 
the total amount of goods produced in any given period 
was increased, the period of time wool or cotton or wheat 
existed in raw or semifinished states was considerably 
lengthened. So that, after development had gone on 
for some time, there came to be a great store of goods 
in warehouses, in railroad cars, or ships, and in the hands 
of wholesalers and retailers. It was necessary, on the 
whole, for industry to carry a great burden in protecting, 
transporting carefully, and guarding against changes 
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in the price of this great stock. Numerous social devices 
were built up for this purpose. Improved warehouses, 
which cool or heat, dry or dampen, were devised; better 
transport facilities had to be provided with more expen- 
sive equipment for adequate protection; insurance, 
both against loss of the product, and against possible 
loss of profit on it, came to be a recognized feature of 
the system. This last, for instance, accounts for all our 
expensive machinery for dealing in futures on organ- 
ized exchanges. And the whole necessary series of ar- 
rangements accounts for much of the costly middleman- 
marketing system which has been inserted, bit by bit, 
into the industrial structure. 

It began to be seen, however, when these arrange- 
ments had become obviously costly and even unwieldy, 
that it would be desirable to escape from this burden, 
at least so far as this was possible. The way to do this 
seemed to be to reduce the amounts of goods carried at 
any one time by speeding up processes everywhere. This 
reduction, it must be understood, is not absolute, but 
rather is relative to the amounts of finished goods turned 
out. In proportion to the total sales, the inventory 
carried, it seemed, could be reduced by turning over the 
product more rapidly, by simplifying the processes of 
assembly and sales, and by more rapid transportation 
and communication. Better paper-work and superior 
planning also entered into the picture. 

Here we are face to face with one of those occurrences 
in the system which cannot be traced to any one cause. 
It has been remarked that industrialists set out to re- 
duce these burdens when they became unwieldy. But 
all the developments which had this effect took place 
not only for this reason but for others also. This one 
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is separated from the others, which are also discussed, 
for the sake of achieving a workable simplicity. This 
has to be understood throughout these discussions of 
probable causes—in other places as well as here. At 
any rate it happened and is sufficiently important to 
demand attention. 

Quicker turnover has obvious good results. If, in 
proportion to the amounts of goods sold, fewer are car- 
ried in stock, many items of expense are reduced. In- 
surance may be carried for a shorter time, there is less 
deterioration in quality, changes in the type of goods 
wanted are less likely to occur, improvements in tech- 
nique which make the good obsolete are less frequent, 
and the danger of loss of profits from price changes is 
less serious. This quicker turnover is achieved by con- 
centrating on highly standardized goods, by reducing 
prices and so widening demand, and by the use of ad- 
vertising to stimulate sales. We have already spoken 
of “simplified practice” as resulting in cutting out in- 
frequently-called-for goods. These other developments 
have the same result. It is clear that the carrying of a 
complete line of goods is about as expensive whether 
they are cleaned out and replaced once or twenty times 
a year. A good illustration is furnished by the contrast 
of a country merchant with his few sales a day and one 
on a busy urban corner who hands them out as rapidly 
as is physically possible. The total price of the inven- 
tories might be equal in each case, though the country 
merchant might very possibly have the larger one be- 
cause of the necessity for carrying a mixture of obsolete 
and modernized goods. But the proportions of inven- 
tory to total sales would be all to the advantage of the 
city store, in which case comparative gains from all the 
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sources I have mentioned would accrue to its proprietor. 
Indeed this is one of the great sources of the advantage 
which chain stores have over individual ones. The same 
advantages are open to modernized and _ large-scale 
manufacturing businesses as to merchants. And pre- 
cisely the same contrasts are observable. 

Simplification of the processes of assembly and sale 
have had a powerful influence in this same direction. 
When a business learns to get its raw materials in ex- 
actly the balanced amounts required to complete the 
finished product without having anything left over to be 
carried, protected, and insured, it has learned the les- 
son of the merchant who carries nothing his customers 
do not want, and want often, to complete their stand- 
ards of living. This seeming simplification may be 
achieved by complex means. A greater organization 
to assemble goods will increase the expenditure for this 
function directly, but will register a total saving for 
the whole production process. Similarly with the sales 
force which learns to reach, expeditiously and cheaply, 
the potential users of the products which are made. An 
increase in the sales budget may decrease total costs. 
In these two functions considerable gains doubtless re- 
main to be made. Sales forces, particularly advertising 
departments, learn to fool their own organization as 
well as the public, sometimes, and more or less per- | 
manently, into considering them as far more useful citi- 
zens than they really are. There is much waste in ad- 
vertising, as anyone who reads the Saturday Evening 
Post or any newspaper knows. But there are efficient 
advertisers and these perform a useful function to their - 
industries. 

Quicker transport and better communication have 
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helped too. Reliability of the transport system obviously 
reduces the stocks which need to be carried at any one 
time. A manufacturer need not carry a year’s or even a 
month’s supply of steel or paint or glass. He can secure 
its even and uninterrupted flow into the plant in the 
requisite balanced amounts from day to day. And if 
his sources of material are close by, he can secure them 
hourly, by maintaining his own trucking service. All 
this is made more possible by the easy access of individual 
to individual by mail, telegraph, or telephone, facilitating 
aids without which efficient assembly and sales would be 
almost impossible. 

Even these processes are not sufficiently certain and 
smooth, sometimes, which accounts for a part, at any rate, 
of the development toward vertical combination which 
is taking place. Manufacturing businesses reach back 
toward raw material or semifinished material supplies or 
forward to the retailing of the product. When these, 
or either of them occur, the marketing functions still 
have to be performed, and still cost something, but 
they are carried out as arrangements among the vari- 
ous departments of one firm instead of as open-market 
operations. Costs are reduced by the superior effi- 
ciency achieved and also by the elimination of the profits 
of the various middle-men—not an inconsiderable item 
usually. 

We see that we have here a series of developments 
which have wider effects than merely the reduction of 
inventory burdens, though this is important: We have, 
in effect, a definite and fairly consistent movement toward 
smoother working arrangements and ultimately, of course, 
toward reducing costs and socializing industry. That 
all these things are happening all around us in the in- 
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dustrial world any informed person knows. The desire 
has simply been to call attention to them as a few among 
numerous other occurrences which may account for those 
figures which displayed an increased general efficiency. 


13. Reduction of trade ignorance and secrecy, resulting in a 
more rapid spread of improved practices, machines, 
and processes. 

It is becoming less and less possible for any literate 
person in business to be ignorant of what is going on. In 
a sense no one’s business is his own; it is everybody’s. 
All the facilitating mechanisms of modern life, which 
have been spoken of in other places, contribute to this. 
Nearly every branch of trade supports a technical or 
“‘trade” journal, some of them, several. Easier communi- 
cation by rail and motor bring business men together 
oftener, and what could be more natural than that they 
should talk shop? There are very few kinds of trade which 
do not have an annual or semiannual convention or 
meeting at which there are orgies of shop-talk. 

The excellence of trade journals and the wideness of 
their circulation would make a considerable impression 
upon any hitherto uninformed person. They contain 
all kinds of technical information; they are widely illus- 
trated; and, as a consequence, they make available to 
anyone a good deal of what otherwise would be known 
only to a very few of the exceptionally well-informed. 
Their staffs—and this is important—take great pains to 
gather and classify all the data they can get hold of, an 
activity which would not be carried on at all if it were not 
done for this purpose. One outside the trade would not 
find these journals interesting in themselves; they center 
closely on technique. But this makes them all the more 
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interesting to technicians. And they are, as a matter of 
fact, almost universally studied. 

There are many of them, however, which are not strictly 
trade journals but which have to do with the technique 
of manufacturing, of transportation, of warehousing, and 
the like. There are others which have to do with person- 
nel or with phases of engineering or with similar activ- 
ities. But though they might be differently classified, 
they all have to do with the operation of the industrial 
system and they make secrets very hard to keep. 

The result of all this technical education, which goes 
on more and more universally, is to spread very rapidly 
information concerning any change in processes or in 
machines. From the social point of view this is excellent. 
It serves to bring all units of industry into line with the 
most advanced very much more quickly than could be 
done in any other way. 

Two other factors might also be spoken of which have 
this effect. One of these is the freedom with which re- 
search laboratories attached to industry publish their 
findings. Frequently scientific papers are to be found in 
the journals published by these laboratories themselves; 
and quite as often the journals of the learned societies 
have contributions from the staffs of industrial research 
organizations. This forms a widely known body of knowl- 
edge which is invaluable to these workers. The other, 
somewhat different, factor, is the advertising of machinery 
makers, especially in trade journals. The quality and the 
quantity of these advertisements are noteworthy, espe- 
cially in trades in which combination has not gone so far 
as it has in others. They bring a good many late develop- 
ments immediately to the notice of everyone in the trade 
and resistance to advance is much more easily broken 
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down because of them.! The impression is difficult to 
escape that here is a considerable influence toward quick- 
ening business imaginations, toward getting out of techni- 
cal ruts, and toward making the most advanced the stand- 
ard of the whole in industry. 


14. The increase of salvage operations and other ways of 
reducing wastes. 

The most spectacular example of what can be done to 
eliminate the outright waste of materials is furnished by 
the salvage department of the Ford Motor Company.? 
But other large concerns also have these departments 
whose business it is to see that all materials are used un- 
til their possibilities are exhausted, whether they happen 
to be lubricating oils, steam power, lumber, metals, or 
fabrics. Mr. Ford is certain that the service of this de- 
partment has saved $7.50 per car for his total output. 
In our table of advances in efficiency the example of the 
Westinghouse Electric Company also was cited. Illus- 
trations from various steel, sugar, cotton, and other in- 
dustries can be gleaned from trade journals. On the whole 
there is an astonishing amount of attention being given 
by managers to this obvious means of reducing costs. 

I say obvious, because by now it has come to seem ob- 
vious; but it has not been so very long. Throughout 
the headlong development of American business, until 

1A reference list, prepared in one engineering library, when it 
grew to several hundred titles, was obviously too unwieldy for even 
research use. Even a selected list ran to nearly a hundred titles, 
all with files to be examined. If there are readers of this book who 
have looked into no trade journals recently, a journey to the nearest 
library will supply the impression one must gain of an immense 
expenditure of effort of a highly expert sort on the activities involved 


in maintaining technological intercommunication. 
* Described in Today and Tomorrow, 1926. 
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it entered its present highly technical stage, such mat- 
ters were considered. to be of little moment. The typical 
rough-and-ready manager or superintendent of early 
business spent little time on such details. All his energies 
were employed in getting through his plant, by main 
strength if necessary, a certain amount of product. Re- 
finements of control and departmental codrdinations such 
as are necessary for waste-reduction had to wait for the 
well-trained eye and hand of the engineer with a genuine 
respect for the materials with which he works and a hatred 
of time- and material-wastes. For material-waste also 
involves a waste of time, since the material has had to be 
made. How easy it is to throw away a quart of oil here, 
a ton of iron there, an old belt, or a brass fitting, anyone 
knows who has worked around a factory at all. Also 
he knows that a certain scale of operations has to be 
reached, before such wastes receive much attention. 

It is necessary usually to have an organization of some 
size before technical departments are built up. A small 
plant will hardly ever do much paper-work and advance 
planning. It is almost true to say that paper-work is 
proportional to size. And until a certain standard of 
technical excellence of this sort has been attained, it is 
not likely that little leakages of material will be detected. 
Furthermore, it is necessary that something be done with 
salvaged material. And to carry out the necessary re- 
claiming operations there has to be an amount of reclaim- 
able material which will make it worth while. A small 
plant is so definitely handicapped in this matter, that it 
is easy to see that here is one of the distinct advantages 
gained from our recent increase in size.! 


1 Although one who studies technical and trade journals will 
discover, I think, that an increased amount of attention is being 
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The definition of “waste in industry” has been under- 
going an overhauling of late years which has brought 
into its scope many kinds of inefficiency not hitherto in- 
cluded. The report of the Federated Engineering So- 
cieties a few years ago made the first comprehensive ex- 
tension of the definition and surveyed American industry 
with the definition as a criterion. 

What waste is to the engineering mind may be gathered 
from this list of the main sources of technical waste in 
the six industries which were examined: 


1. Faulty-material control—workers sitting around waiting for 
materials. 
2. Faulty-design control—lack of standardization of equipment 
and products. 
3. Lack-of-production control—bad scheduling of work through 
the factory. 
. Lack-of-cost control—absence of cost accounting. 
. Lack of research—the present scarcity of technical research 
departments in factories; lack of statistical information 
on markets and demand. 


oe 


given to small plants in this as in other respects. Perhaps this 
follows from a growing realization that small-units are not neces- 
sarily to be eliminated so rapidly as was thought a few years ago. 
Some operations lend themselves well to small-scale plants; and even 
where ownership and management are centralized, it is frequently 
found advantageous to decentralize work. A good illustration is 
the series of small plants, based on power resources, established 
by the Ford industries within trucking distance of River Rouge. 
Notably efficient small plants are not difficult to find under separate 
ownership. The Plumb tool-making business in Philadelphia is an 
example. But the main generalization is probably true; that large 
organizations are apt to seize on new efficiency devices more quickly. 

1 Waste in Industry, by a committee of the Federated American 
Engineering Societies, Herbert Hoover, chairman. The best sum- 
mary and discussion of their findings are to be found in Stuart 
Chase’s The Tragedy of Waste. Mr. Chase’s book makes a number of 
notable contributions to the discussion of waste. Readers are urged 
to consult it. 
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6. Faulty-labor-supply control—lack of personnel departments 
and consequent high labor turnover; excessive hiring and 
firing. 

7. Ineffective workmanship—lack of vocational training, re- 
sulting in high spoilage factor. 

8. Unemployment—cyclical, seasonal; including strikes and 
lockouts. 

9. Idle material—deterioration and obsolescence of excess 
stocks. 

10. Idle plant—failure to use plant and machinery to capacity, 
on balanced load basis. 

11. Restriction of output by management. 

12. Restriction of output by labor. 

13. Preventable sickness. 

14, Preventable accidents. 


What was meant here in speaking about salvage oper- 
ations is manifestly only a small part of this. But the 
other matters either have been mentioned or will be 
later. What the engineers think of as “waste” is any 
way in which time or material may fail to be put to its 
most efficient uses. In a sense our failure to educate 
our citizens properly or to make the greatest possible 
use of women’s capabilities may be thought of as waste 
within this definition. To this there can be no possible 
objection. The material of our discussion here has 
been organized differently, however, since we are try- 
ing to account for increases in productivity rather than 
failures to do as well as we might in advancing it. That 
we do not achieve anything like an ideal standard any- 
one with a realistic knowledge of industry knows only 
too well. A centering of exclusive attention on our 
failures, however, may blind us to a certain real prog- 
ress we are making, the evidence of which was adduced 
earlier. What interests us most is why we are progress- 
ing, not, at the moment, why we are not progressing as 
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rapidly as we might, though that too is eminently worth 
studying. 

It seems important, then, to point out that in certain 
places, notably large-scale businesses, the problems of 
outright wastage of time and materials are being studied 
and have been partially solved by setting up technical 
salvage departments and insisting on complete use. 
One other factor in this situation might also be men- 
tioned. We have already discussed planning and paper- 
work and have seen something of how it operates to 
facilitate smooth coédrdination and operation. One of 
its contributions, most in point here, was not mentioned 
before. It has been the experience of most of the recla- 
mation departments that careful study of material 
wastage usually revealed the possibility of eliminating 
a good deal of the reclamation by better planning. When 
the Ford organization discovered, for instance, a great 
waste of Iumber from the crating of parts shipped into 
its plants, it soon saw that if it planned this crating better 
these boards could be used as floor-boards for the car. 
This is perhaps a small item. But hundreds of others were 
also discovered. In this way the work of a salvaging and 
a planning department, if carefully coérdinated, can make 
immense savings. Salvaging can be very nearly eliminated 
in a steadily running large-scale industry in this way— 
another illustration, as Mr. Ford remarks, of the substi- 
tution of head-work for hand-work, of the acceptance by 
management of its proper responsibility in production. 


15. Improved communication and transport facilities, and 
better organized exchange markets. 

It must be clear by now that any mechanism which 

tends to strengthen the bonds between the various units 


——— 


PRODUCTIVITY: TECHNICAL CAUSES 171 


of the industrial system would tend to make the system 
more like a functioning whole, and this is highly desirable. 
The tendency toward such a strengthening appears 
to be undeniably present. We see its general results 
in the growth of associationism both of formal and in- 
formal sorts. When we try to locate the mechanisms 
which are bringing this about we are forced to specu- 
late, to assess causes which cannot be determined quan- 
titatively. A more or less shrewd guess is, however, 
possible. The suggestion is ventured that it is the facil- 
itating mechanisms, businesses in themselves, yet ex- 
isting for the service of other businesses which have 
helped most. 

Some of these have been mentioned; such things as 
trade journals, freely-operating research departments, 
the convention habit, the concentration of businesses 
into packed urban areas, and the like. We have not, 
however, mentioned the particular mechanisms which, 
by their growth and perfection, have made all these 
possible. There are also improved communication and 
transport facilities and organized exchange markets. 
The close linking of businesses by these means is per- 
haps partly a result of the general development of busi- 
ness but also partly a cause. This is again a matter in 
which a part, developing to complete a whole, may, when 
it has developed, lend new strength to the whole itself. 
It is as though we assumed a man without the superior 
mentality of modern man who could function well enough 
on the level of savagery but who, when he had developed 
his world to the extreme limit of his organizing ability, 
found his brain improved and himself better able to 
function because of it. He is better because society 
has developed; and society is better because he has 
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developed. Both are causes; both effects, possibly. 
The results are the same. 

Communication, transport, exchange markets are, 
in a sense, the nerves and codérdinating centers of the 
economic organism. And, as these develop, the organ- 
ism functions in a more complete fashion, more intel- 
ligibly, more as a whole. It becomes quick and purpose- 
ful instead of clumsy and irresponsive in its several 
members. It is only truthful to say that we have 
not gone very far toward achieving this alertness and 
certainty in industrial affairs. One has only to look 
about to perceive the untruth of any such generaliza- 
tion. But it seems equally truthful to say that we move 
in this direction, becoming more intelligible in action, 
more codrdinated, more like an organism with defined 
aims and the power to achieve them—not final aims, 
for a program does not necessarily imply that, but with 
temporary objectives, which we can measure and can 
know how to approach. 

When, then, we link a continent with telegraphy and 
especially telephony (and with wireless telephony just 
in the offing) we quicken the nervous system. If it 
had taken a man half an hour to remove his hand from 
a flame into which it had accidentally plunged, or a 
quarter of an hour to make the necessary decisions con- 
cerning any of the affairs of daily existence, he would 
not have got so far as he has in adapting himself to nature. 
So businesses are enabled to move faster, to make quicker 
responses to the necessities of outward situation, to 
accommodate themselves almost instantaneously to the 
world of which they function as a part. Our compre- 
hension of affairs is increased by the flooding into our 
minds of the reams and reams of print which are rele- 
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vant to our problems although much of its total mass 
comes to seem like a nuisance. Telegraph and tele- 
phone stand behind this print—together with improved 
postal facilities, of course—and enable its flow to be- 
come greater and greater and faster and faster. What 
happens in the remotest corner of the world, which is 
of use to us, is made known almost as soon as it happens. 
If there seems to be a great wastage in the floods of 
print which come to us and are tossed away unread or 
simply glanced at, we must remember their probable 
uses to others, and also that there still remains a good 
deal of clumsiness about its collection and its delivery 
to the right sources. We have still to master that art. 
And yet we have seen that there is a great development 
of daily, weekly, monthly trade journalism. This is 
a movement toward news selection, toward the win- 
nowing for us of wheat from chaff. And we make prog- 
ress at this. 

But the new means of communication do more than 
collect news for the printed matter which comes to our 
eyes. They enable us to act on it at once. And so we 
become linked in tighter and tighter bonds. Business 
neighborhoods are extended, business is linked with 
business, industry with industry. A concern with offices 
in New York or Chicago may be in continuous communi- 
cation with its plants anywhere. Within plants, these 
. services link department with department, shop with 
shop. Millers can be in touch with wheat storages, 
tire manufacturers with London rubber houses, machine 
plants with steel mills. Communication in its modern 
forms seems an unquestionable means toward closer 
coérdination. 

But not only can such adjustments be arranged for: 
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the goods also which are usually involved, can be moved, 
quickly, safely, and certainly. Modern transport makes 
this possible. Not only by rail, but also by road in the 
ever-present motor truck. Plants need not be held up 
for supplies, sudden demands can be met, foresight, 
which improves, is also supplemented by quick response 
to unusual calls. Nothing could be more fascinating than 
to enlarge on the techniques of communication and 
transport: how the motor truck developed out of the 
sporting car, surmounting the difficulties of internal 
combustion, the smooth transmission of the power, 
starting and stopping and cooling, until there were 
developed the tremendous facilities of the carriers we 
see on all the highways of travel now. How the electric 
engine came into railroading, how the steam locomotive 
was improved to haul heavy freights at express-train 
speed, how the Diesel motor, electric transmission, and 
mechanical navigation grew into ocean shipping, how 
the relay system made long-distance telephony possible, 
and how machine switching improved connection serv- 
ice—all these might be dilated on at length, but this 
would not especially serve the main purpose here. The 
reader is probably already generally familiar with these 
things. The real purpose is served if the idea is con- 
veyed of the vastness of these developments, for then 
the implications can be drawn of closer linking, better 
coérdination, clearer division of tasks, greater readi- 
ness of response to emergency, and a whole better 
operation of the various units of the system as a 
system. 

It is perhaps hardly necessary to point out also that 
all these gains are facilitated by organized exchange 
markets. To bring buyer and seller into constant in- 
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stead of intermittent communication, to provide a place 
where, at a price, goods of certain sorts can always be 
bought or sold, to provide centers of information, to 
_ create a class of specialists in forecasting future supplies 
and likely demands, to level out, somewhat, fluctua- 
tions in price, all have the effect of steadying, unify- 
ing, and coérdinating the system. There are undoubt- 
edly other and opposite forces of disunity also engendered 
in these markets, for speculators do not perform their 
linking services consciously. Their interest is in mak- 
ing a profit and to do so they may have an advan- 
tage in keeping buyer and seller ignorant of each other’s 
needs, or in creating fictitious market situations by vari- 
ous means. All this is true. But their very situa- 
tion limits their power for harm, somewhat, and leaves 
a safe margin of social gain. Or so it seems. And the 
problem is not one of abolishing markets and specula- 
tive functions, as some reformers would do, but of con- 
trolling their functions, stimulating the good and re- 
pressing the bad. 


16. Improved financial mechanisms. 

It is obvious that financial mechanisms can have 
much to do with making industry run more or less 
smoothly. They are so intimately related to the busi- 
ness structure that it is sometimes difficult in their most 
modern forms to separate the two. But even where 
so great a development as this has not taken place, the 
intimacy of the relationship is still such that industry 
itself can be greatly facilitated or greatly hampered as 
the banking system is well or badly operated. For it 
is from bankers that industry acquires the funds with 
which it begins and with which it carries on, and effi- 
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ciency with which the bankers’ function of capital col- 
lection and allocation is carried on is of the utmost mo- 
ment to industry itself. 

In recent years the two most prominent develop- 
ments in the field of finance have been: first, that bank- 
ing has grown bigger and more unified just as other 
business has; and second, that an entirely new national 
banking system has been put into operation. Both of 
these developments have their importance to industry. 
Banks always have existed at the center of inter-busi- 
ness functioning. They operate at the point where 
businesses most frequently conflict or codrdinate, and 
this position gives them a strategic hold on the whole 
economic life of the community. It is the so-called in- 
vestment banks which make possible the original gath- 
ering and allocation of capital with which businesses 
are begun. This is usually done by the underwriting and 
floating of security issues. Commercial banks carry 
on from this point, collecting and allocating the funds 
for financing business turnovers, so to speak—that is 
to say, financing current operations. As a need on these 
accounts for greater sums arises, banks need to be bigger 
and more closely coérdinated with each other. And 
this is exactly what has been happening in recent years, 
as anyone knows who has followed the almost daily 
news of mergers and of new capital issues by financial 
houses. 

There are, of course, possibilities of harm in this, too. 
Bankers are not fundamentally more social than other 
people. It is sometimes suggested, even, that they are 
more selfish. They do often exploit businesses with 
which they have connections, for their own gain, but 
with proper control these difficulties can be more or 
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less obviated, although we have not as yet gone to the 
necessary lengths in controlling them.! But growth 
of banks has made possible such improvements, for 
instance, as are involved in greater specialized knowledge 
within the enlarged institutions for the assistance of the 
businesses they assume to serve. Officers can be as- 
signed, who have some intimate knowledge, to care for 
the accounts of particular firms. There can be a better 
balancing of funds for various different uses, a wider 
judgment of what is really wise in business as over against 
what is merely momentarily profitable. There can be, 
in other words, more respect for policies which can be 
said to be social rather than individual as banks obtain 
a size comparable to the size of modern businesses. 
It might also be said that there has been a reduction in 
the old sort of trade secrecy among banks as among 
other businesses, and many new developments of tech- 
nique, such as budgetary controls, accounting practices, 
machines and the like, which facilitate the functioning 
of financial mechanisms, and which could. not come in 
until a sufficient size was obtained so that the volume 
of transactions became large enough to permit of the 

1 What these banker-industry relationships really are has been 
too little investigated. W. Z. Ripley’s Main Street and Wall Street, 
1927, tells something of the story incidentally. A recent essay by 
Mr. H. J. Putz (Columbia University Library, 1927) goes, in some 
detail, into the history of automative company financing. The whole 
result is not a particularly favorable picture. Bankers have used 
this industry for their own profit much as they used the railways 
earlier. But the impression one gains is that the outright piracy 
is considerably reduced. Control of capital allocation for pub- 
lic benefit rather than for that of interested groups, will be men- 
tioned later. The history of automobile financing offers gener- 


ous testimony as to the need for something of the sort if we are 
ever to achieve a subordination of business aims to technical re- 


quirements. 
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necessary division of tasks and the introduction of spe- 
cial processes and machines.? 

The new banking system, of which I have spoken, is, 
of course, the Federal Reserve system, inaugurated just 
before the beginning of the Great War to replace the old 
national banking system. It has had several good effects. 
It has helped to show bankers their true function by 
linking them up indissolubly with all other financial 
institutions into what is, for many purposes, one com- 
plete system instead of a series of independent units.? 


1QOne who is interested in this point might consult the files of 
the many trade journals in the financial field, and the books on 
bank organization and practice, of which there are many. An 
excellent short treatment from the point of view of a management 
expert is “Problems of Bank Organization,’ by H. A. Hopf, in the 
Bulletin of the Taylor Society, xii, pp. 352 ff. (April, 1927). 

2 The passage, recently, of the McFadden Bill, which, among other 
things extended indefinitely Federal Reserve bank charters, consol- 
idated and made permanent this feature of the system. Mr. E. E. 
Agger, author also of Organized Banking, reviews the possible changes 
in the control policy of the Board in “A New Orientation in Federal 
Reserve Policy,” in the American Bankers’ Association Journal for 
April, 1927. So far as control is concerned over the operations of 
business, which is a matter of the utmost interest to industry, the 
two crucial policies are those with respect to the discount rate and 
to open-market operations. After the passage of the McFadden 
Bill, there was a good deal of public notice of a rumored change in 
Federal Reserve policy to make credit procedure more uniform and 
to bring all the operations of the District banks more closely under 
the control of the Board. Mr. Agger feels that there is nothing new 
in this: that it was originally the intent of the act and vitally neces- 
sary to the working of the system. Among other things he says: 
“Orderly credit development implies the harmonizing of credit 
policy with business needs. Both ‘stringency’ and ‘inflation’ are 
to be avoided. Credit must be kept supple and elastic. It must be 
made to respond to, rather than to initiate, changes in the general 
business situation.” This is a very concise statement of our Reserve 
policy. Many who are interested in industrial control and who see 
in the financial mechanism the readiest and most efficient means 
would wish to see the policy shaped toward the initiation of business 
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A good deal of banking still remains dependent upon 
private initiative, of course, but the tendency is un- 
doubtedly toward a pooling of interests and concerted 
rather than individual action in all the crises of economic 
life. The very structure of the system itself, with busi- 
ness men on the various controlling boards, has helped 
to give a somewhat more industrial point of view to 
banking in general and to bring more closely home to 
bankers the idea that they exist to serve industry. And 
in a number of other ways it has helped too. It has, 
for instance, pooled reserves and, as a consequence, has 
raised the probability of the safety of deposits, and has 
reduced the likelihood of the failure of any individual 
unit in the system—a feature which is bulwarked also 
by close scrutiny of reserves and types of collateral. It 
_ has also made currency more elastic by injecting into 
the currency system the new Federal Reserve notes, 
which are based on rediscounted commercial paper, 
the theory being that the volume of rediscounting will 
represent roughly at least the volume of business trans- 
actions. And this actually has had the effect of in- 
creasing and decreasing the amount of currency as busi- 
ness increased or decreased in volume. The important 
consequence of this is that price changes have been made 
less violent and more orderly. 

The Federal Reserve system, also, finally, has insti- 
tuted some measure, at least, of control into the whole 
system of business, through the financial mechanism, 
by the manipulation of its rediscount rate and by its 
open-market operations. This is admittedly only a 
rough control and serves to stimulate or retard business 


changes, rather than remain, as it is, merely a negative stabilizing 
influence. 
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activity mostly in general, not in specific, industries 
where danger may be imminent. But this latter need 
is met by the less formal control which is exercised through 
the need of businesses for current finance and by the 
scrutiny of the paper offered for collateral by the Fed- 
eral Reserve officers when it is offered for rediscount.' 
No one can be certain just how much of this informal 
control takes place, but no observer of contemporary in- 
dustrialism can conclude that something of the sort does 
not happen. The whole result of these changes of recent 
years in the financial system has been to make it better 
adapted to the kind of a system of business which has been 
developing, and to facilitate the movement toward greater 
codrdination, if not control at the center of its affairs. 


17. The bringing into use of new and better power resources 
more suited to our technique, more flexible and less 
wasteful; and continued progress in the technique of 
generating and applying power. 

One cannot be otherwise than humble in the face of 
all the multitudinous facts concerning the application 


1 For a discussion of the place of financial institutions readers are 
referred to Mr. H. G. Moulton’s Financial Organization of Society. 
The section on the ‘Federal Reserve System”’ will furnish a short 
treatment of our own unique adaptation of the Central Bank idea; 
that on “The Financial System and the General Economic Organiza- 
tion”’ will serve to place this institution among the rest of our system. 
Open-market operations are discussed by Mr. John R. Commons in 
“The Stabilization of Prices and Business,’’ American Economic 
Review, xv, pp. 43 ff. (March, 1925). This feature of our banking 
practice has had too little attention, considering its possibilities. 
An interesting discussion of the general functions of central banks 
will be found in the same issue of the Review (pp. 53 ff.), ““What Can 
Central Banks Really Do?” by T. E. Gregory of the London School 
of Economics. Open-market operations of the Federal Reserve 
Board are also discussed in the 1923 and 1926 Reports of the Board. 
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of power in modern industry. The writer has, for years, 
been following in the amateurish way of one who is not 
an engineer, the revolutionary changes in this field. 
It has seemed obvious to him that here was the ultimate 
source of man’s relief from drudgery. Every discovery 
of new power resources, every invention of new ways to 
generate and apply it, is very nearly a pure gain over 
nature. In very recent years, these gains have taken 
place with almost miraculous rapidity.} 

In general all power comes from the sun. But curi- 
ously enough we learned to use it first in what seem 
logically the most awkward and roundabout ways— 
notably by releasing it from coal or oil, or by utilizing 
the gravity power of the water which the sun raises 
from the sea. Sometime we doubtless shall learn to 
- harness sun power more directly; for the present we are 
confined to the more effective uses of such sources 
of power as are already in use. But our ingenuity in 
manipulating them is to a layman a constant source of 
wonder. The old type of industrial plant burned coal 
under boilers, ran central engines with steam, and dis- 
tributed the power to machines over a complicated system 
of pulleys and belts. All this was awkward and wasteful. 
The more modern method is to generate electricity in 
gigantic central plants and to distribute it to plants 
throughout a district over high-voltage wires. At the plant 
it is stepped down to lower voltages and carried over wires 
to small attached motors which operate the machines. 

1 Here again those who are interested in power and its applica- 
tion, as a study on its own account, can only be referred to the multi- 
tudinous technical and semi-technical journals, books, and papers 
devoted to the subject. The developments have generated a litera- 


ture little less than appalling to the layman, and far too numerous 
for specific reference here. 
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Manufacturing in the United States requires some 
fifty or sixty millions of horse power per year (includ- 
ing transportation) of which about three times as much 
is supplied by fuel as by water. But one of the notable 
modern uses of coal is for the making of electricity. Only 
about one-third of our electric power comes from water- 
falls. But in both coal- and waterfall-produced power 
the efficiency of use has been greatly increased. In some 
twenty years power-plant engineering has nearly or 
quite doubled the power got from a given head of water 
and has increased by about 50 per cent the power got 
from a ton of coal. 

The electrification of industry has by now progressed 
to the extent of between a 55 and 60 per cent comple- 
tion. So widespread an adoption of this new flexible 
means of moving things cannot have taken place without 
numerous secondary results in lowered costs, improve- 
ments in quality, and a heightened morale among work- 
ers. For the new power is not only cheaper to use; it 
is also cleaner, more silent, and handier. On the whole 
the electrification of industry must be set down as one 
of the greatest single causes of the new industrial revolu- 
tion.! The industry itself is only forty years old, it 
must be remembered; and its greatest advances are just 
now being made, in accordance with that rule of cumu- 
lation and acceleration which has been spoken of before. 
The maximum size of generating units used to be about 
100 kilowatts. It is now 100,000 kilowatts. The amount 
of power generated in 1925 was no less than 65,800,- 
000,000 kilowatt hours, which was 69 per cent greater 
than the output for 1919. As these figures are digested, 


1 Secretary Hoover would support this contention. Consult, for 
instance, his 1926 Report. 
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ponder a little, also, the fact that the quantity of coal 
used in 1925 was only 141% per cent greater than that 
used in 1919, that the amount of fuel oil actually de- 
creased, and that the amount of power generated from 
fuel increased 79 per cent in the same period. This is 
what men can do by using their heads instead of their 
muscles. 

These great increases in efficiency were, of course, 
caused by the improved designing of power stations and 
by interconnections which enable a more unvarying load 
to be carried. (Demands of different plants vary with 
hours of the day and days of the week.) This in turn 
has been made possible by the research which discovered 
how to carry over wires 220,000 volts instead of a few 
thousand, with less consequent leakage and greatly re- 
duced per-unit overhead costs. 

This is the electric situation at the present time. A 
study of its production technique carries us very close 
to certain causes of our increase in productivity; we can 
see electric power replacing man power, doing work 
formerly done by humans faster and better. But this 
by no means exhausts the possible field of investigation. 
We have not yet spoken of coal, or of oil. There were a 
few years when enthusiasts believed the “coal age” 
to be rapidly passing. But so far as we can see now, 
water power, the one immediately available substitute, 
can never furnish more than a part of the power we shall 
need. Our attention goes back to coal. But not for 
the old uses. A familiar picture of industrialism is fur- 
nished by the stoker, dripping sweat from a bare torso, 
laboring before his flaring boilers with shovel and clinker- 
bar. Some of these heroic figures still exist, but auto- 
matic stokers and other machines have made it clear 
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that he belongs to a past age. Since we have become 
reconciled to the continued use of coal, we have learned 
how to use it better.! It now seems probable, for in- 
stance that liquefied coal will take the place of our rapidly 
disappearing stores of petroleum. 

As for petroleum itself, its chief service in the effi- 
ciency movement has been to furnish fuel for automo- 
tive transport, not a slight service, as we have seen, but 
not one which it would pay us to dwell on further here. 
The point it is most important to make is that in these 
new ways of producing and using power,” one of the 
greatest ways to efficiency has been opened up, ways we 
have traveled fastest in very recent years, but ones also 
as yet almost unexplored. 

One must necessarily be conscious, in this, as in other 
places, of not having dwelt upon the difficulties of a gen- 
eral nature which lie in the way. They are mostly of the 
sort spoken of before, 7. e., the paradoxical situation of 
business which produces goods for profit. Producing 
profits does not always mean producing goods; and there 
is no better illustration of the paradox than the existing 
state of the coal, oil, and electric power industries. These 
necessary goods are far too expensive because their pro- 
ducers are so busy seeking profits that the producing of 
goods suffers. All of them are semimonopolistic, in the 
sense of having some control over price, and all of them 
are fairly free of regulation—why, no one can say, in logic, 
in a nation which carefully regulates its railroads and 

1 One who is interested in these improvements may turn to the re- 


ports of the International Conference on Bituminous Coal held at 


the Carnegie Institute of Technology on November 15, and the days 
following, in 1926. 


*See also for some further discussion, Chapter X of Auris 
Economic Life. 
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banks. Power, especially, is susceptible of regulation, 
being a recognized public utility, but anyone who knows 
the situation knows that the regulation does not go far 
enough and is not sufficiently intelligent to get the neces- 
sary results. We must learn to do this before we shall 
release the energy which can make us great by our own 
standards. To these questions we shall return later. 


18. American readiness to scrap obsolete plant and equip- 
ment. 

Accompanying the other widespread changes which 
have taken place in the organization of American in- 
dustry there has been a growing readiness to scrap old 
machines and processes which, if it had not existed, 
would necessarily have been a considerable handicap in 
the attempt to achieve greater efficiency. Why this 
readiness exists here, and not in other countries, it is 
difficult to say with any certainty, but the testimony 
is almost universal that it does exist. We are so used 
to it that it becomes a matter of course, but foreign ob- 
servers so invariably comment on it that one must pre- 
sume it to be somewhat unique.! 

There are plenty of instances in which whole indus- 
tries have been reorganized within the space of a year or 
two—industries which seemed to be functioning fairly 
well, but which could not, with their old equipment, cut 
costs to the extent which seemed desirable to the new 
type of engineer and cost accountant. 

The writer remembers reading within the last week 
a statement by the president of one of the largest wire 


1Cf. Sir E. J. P. Benn, The Confessions of a Capitalist, 1925, and 
Bertram Austin and W. Francis Lloyd, The Secret of High Wages, 
1925, for comments of this sort. 
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manufacturing concerns in the country in which he said 
that his company had spent an amount nearly equal to 
its total capital in reéquipping its plant from end to 
end with new machinery within the year. New finan- 
cial obligations had to be incurred to do it, but he was 
certain of future advantages. Output, he said, had not 
been increased at all. That was not the objective. Al- 
ready it was clear that costs had been cut enormously. 
The motives he adduced were themselves interesting. 
He attributed the necessity to the need for substituting 
machines for men in a restricted labor market, and for 
paying higher wages to the remaining employees. There 
also was mentioned the necessity in this particular case 
of meeting a certain type of competition in prices. Pre- 
sumably, therefore, consumers will also benefit along 
with wage-earners. 

These motives may be taken as rather typical if we 
are to believe the statements of executives who have 
been responsible for carrying on similar reorganizations 
in many industries. Frequently, faced with these neces- 
sities, the management selects entirely new sites and 
builds up complete units where nothing was before, be- 
cause of the possibility in such a fresh start of embody- 
ing in its entirety the latest knowledge concerning loca- 
tion, planning, and routing, as well as completing the 
serialization of the machinery for production. Instances 
of this will occur to any reader. Most notable, perhaps, 
are the creations of Gary by the United States Steel 
Corporation and of River Rouge by the Ford Motor 
Company. We have already referred to the results ob- 
tained by this kind of rebeginning in textile milling. 

Even when reorganization does not go so far as the 
complete creation of new commodities, plants are often 
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so internally reorganized by some such revolution as 
to be unrecognizable as their former selves. Scarcely 
any form of productive effort which still survives has 
been untouched by this process, whether it has been 
carried out partially or completely. Every industry has 
had to meet the situation and to do something, at least, 
in this direction; if for no other reason, because its posi- 
tion in the industrial scheme was threatened if it fell 
behind. 

The European attitude seems to be one of careful con- 
servation, of making things so well that they last for a 
very long time. We are all familiar with the fact that 
the American automobile, for instance, wears out in the 
course of five years or thereabouts, and that most foreign 
cars, although they cost more, are still running smoothly 
at the end of twenty years. The same thing is true of 
machinery in European plants. Americans expect to 
change machines before they ever wear out, and the 
quality of materials and workmanship which goes into 
them reflects this possibility. Europeans make them so 
well and treat them so carefully that they outlive what 
most Americans would regard as their period of use- 
fulness. It seems more difficult for foreign executives 
to throw out a smoothly operating mechanism just be- 
cause a slightly better, new one has been invented, than 
it does for us. ‘This difference in attitude may partly 
. account for our more rapid advance in per-man-hour 
productivity. 

After all, it is a simple arithmetical problem which is 
involved. Will it cost more to scrap the old machine, and 
to buy and install a new one, than it will to keep the old 
one and to go on manufacturing at a slightly higher per- 
unit cost than would be got by reéquipping? In spite 
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of the seeming simplicity of the problem, the choice 
is often not certain. The margin of gain may be very 
slight and difficult to measure, but it seems to be 
the American idea that it is these slight gains which 
mount up in the total. Americans are much more will- 
ing to take whatever chance is involved. But part of 
the difference in attitude also may be attributed to a 
difference in the usual scale of production here and 
abroad. When there is the very large and continuous 
output characteristic of our largest businesses, a slight 
difference in per-unit costs makes a far greater aggre- 
gate difference than it does when the scale is smaller. 
In such a case the choice is easier to make. It is also 
true that the advantage is clearer when the arts of cost- 
ing have advanced sufficiently far so that there can be 
a very definite quantitative notion of the savings possible, 
and when these can be reduced to figures and charts 
which are plain to those upon whom the responsibility 
for decision rests. 

However it came about, it seems clear that it is char- 
acteristic of our industry to be quick to seize the advan- 
tage of newly introduced equipment. In any case, 
however, a word of caution is not out of place. There 
may be a certain weight of advantage in favor of the 
American system, which is worth nothing, certainly, as 
one among our numerous superiorities; but it would never- 
theless be untrue to imply that there is a universal will- 
ingness, even in America, to throw away the old and 
adopt the new—that there is not still much backward- 
ness in this as in other matters of technique here. Cost 
accounting of the most advanced sort, which can set out 
definitely the possible advantages to be attributed to any 
single machine or process, has not yet permeated all in- 
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dustry thoroughly by any means, and there is still some- 
thing of the unreasoning reluctance to chance considerable 
sacrifice for a long-run gain which we like to think more 
typical of the Europeans than ourselves. 


19. Study of personnel; use of care in the processes of hir- 
ing, shifting, and promoting; introduction of fitness 
tests; and the rule of promotion by merit. 

Managers have always had to deal with men; but until 
late years they had to deal with comparatively few and 
without the compulsions to accuracy furnished by our 
new social situation. It is true, too, that good manage- 
ment had to wait for an increase of knowledge in the 
science of psychology and in the engineering attitude 
toward the wastage of human material. We have come 
quite widely to see by now that wasted motion in produc- 
tion is a clear and irrecoverable loss with no compensa- 
tion; we have come to see, not perhaps so widely, yet 
quite extensively too, that unused talents are the great- 
est waste of all, that the stupidest of economic crimes is 
to give men work unsuited to their powers. 

About these ideas there has grown up the technique 
of personnel management, which, in different degrees, 
consequent upon contrasting sizes and kinds of opera- 
tions, has made its way into American industry. We 
need not go into all the stated purposes of this work,} 
but we may simply point to it as another among the pos- 
sible causes for our increased efficiency. In some busi- 

1 They can be discovered by the reading of such a book as Voca- 
tional Psychology, by H. L. Hollingworth, 1917, or, more technically, 
in Personnel Administration, by Messrs. Ordway Tead and H. C. 
Metcalf, and by study of the technical journals devoted to the field. 


Consult also the section called “‘the Administration of Personnel’ 
in L. C, Marshall, Business Administration, 1921, 
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nesses there are whole departments of personnel to 
whom are turned over the work of hiring, training, guid- 
ing, shifting, promoting, rewarding, penalizing, and firing 
its workers. Others, because they are smaller and so can- 
not support a whole separate department, or because they 
are backward for other reasons, pay less attention to the 
possible gains to be got by the better handling of men. 
On the whole, however, the extent of the work in our in- 
dustry is impressive. And the results are impressive too 
in reduced labor turnover (always a source of serious loss), 
in reduced ill-health and accident rates, in better co- 
operation for producing, and in enlarged output, lowered 
costs and improved quality—none of them slight con- 
siderations. 

It will be seen also that when some objective tests are 
devised to measure the fitness of individuals to do cer- 
tain specified functions, it becomes much more likely that 
merit, rather than affection or dislike, will be the crite- 
rion for appointment, continuance, and promotion. What 
the importance of this is will be understood by anyone 
familiar with the ways of old-fashioned foremen in mat- 
ters of hiring and firing. And how different the new 
methods are can be learned from studying the growing 
literature of testing and managing the personnel. A 
good short account of the procedure and difficulties 
may be had by reading Mr. Arthur W. Kornhauser’s 
“Psychological Tests for Business.” ! He states the fun- 
damentals of testing procedure as: (1) Knowing the re- 
quirements of the job; (2) choosing or devising the tests to 
be carried out; (3) obtaining the scores made on the se- 


1In The Journal of Political Economy, xxxi, pp. 401 ff. (June, 
1923), later published in book form with F. A. Kingsbury, coauthor, 
as Psychological Tests in Business. 
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lected tests by individuals whose ability on the job is ascer- 
tainable; (4) obtaining some measure of the ability on the 
job of the individuals who were tested; (5) determining 
the agreement existing between test scores and ability on 
the job; (6) setting test standards for the acceptance, re- 
jection, or classification of applicants. All this, it will be 
noticed, is preliminary to selection. After selection there 
are, of course, all the problems which arise when jobs 
change in character, when promotions are to be made, 
and the like. It is a complicated business at best. But 
much depends on it. We have gone only a short way in 
exploiting its possibilities but its results have been im- 
mensely encouraging. 


_ 20. Reorganization of methods of wage payment to achieve 
fairness and a maximum wage-incentive; and the 
pressure of high wage-scales and reduced hours making 
necessary much study of ways to cut costs beside 
lowering wages. 

What, exactly, constitutes fairness in wage payment 
no one can say generally. Fairness is a customary idea. 
Its interpretation in individual cases depends upon the 
bargain between employer and employee. And even 
at the conclusion of the bargaining one party or another 
may not feel that justice has been done. When we say, 
then, that wage systems aim to achieve fairness, what we 
mean is that they mean to arrive at an interpretation 
of a customary idea which will seem most reasonable 
to both parties and will result in as little bickering as 
possible. For disgruntlement is costly. No one works 
well who feels ill-used. After a good deal of study of the 
situation industrial engineers have in general arrived at 
three methods, of which others are variations: (1) Pay- 
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ment according to time worked, but with working con- 
ditions standardized, and careful records kept so that 
each man can know his relation to all others and can ap- 
preciate the reason for variation in time-rates among in- 
dividuals; (2) payment according to piece, by which each 
worker’s pay is proportional to his productivity; (3) a com- 
bination of these of which the most frequent is that of 
setting a guaranteed time wage and paying a bonus for 
work accomplished above a certain standard for that time. 

There are many varieties of all of these devised to 
fit particular ways of working. They cannot here be 
discussed in any detail; but it may be illuminating to 
refer to an attempt to classify and rate about a dozen 
of them which Mr. A. G. Anderson of the University 
of Illinois has reduced to a chart.t A perusal of this 
chart will furnish some notion of the variety and differ- 
ences, at least, of plans now in use. 

It seems a sound enough idea that workers should be 
paid in proportion to accomplishment; and this would 
seem first to furnish approval for piece- rather than 
time-rates. Piece-rates have been introduced by many 
such large producers as the Western Electric Corporation. 
But not all of modern work, by any means, lends itself 
to the measurement of strictly individual accomplish- 
ment. Only where workers turn out definitely individu- 
alized products can piece-rates be applied. So that such 
concerns as the International Harvester Corporation 
and various automobile manufacturers have generally 
adopted the time-payment and group-bonus plan. And 
this has been done because no member of the group can 
possibly be isolated for the measurement of his achieve- 
ment. Also, when one stops to think, he realizes that 

1 Published in Manufacturing Industries for July, 1926, p. 33. 
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where serialization has been carried very far, the group 
is inextricably welded together. 

On the whole, it will be seen, no one universal best 
way of rewarding effort exists, and industrialists are 
right in making adaptations to fit peculiar situations. 
The one important concern is that there should be ac- 
curate measure of accomplishment allocated as closely 
as is possible to individuals or to groups, and wages 
somehow made proportional to achievement. This is 
the most that can be done by wage devices. For, after 
all, these devices do not touch the main problem at 
issue, which is whether wages ought to be higher or 
lower. They do, however, when they are carefully 
worked out, eliminate much ill-feeling concerning the 
relation of wages to product. And this is important. 

Wage devices have been so generally introduced, at 
least in large industries, that they have begun to center 
attention on the other and more important problem 
of generally higher wages.1 For many years organized 
labor was successful in limiting output and in opposing 
the introduction of efficiency schemes which would 
increase it. This was done largely on the theory that the 
more work there was done, the less there remained to 
do. This idea has gradually been abandoned in favor 
of the more rational one that the way to raise wages 
is to make output greater. The American Federation 
of Labor has officially declared this to be its aim.? But, 
also, along with this concession to the efficiency move- 
ment, organized labor has declared its purpose to use 


'The most successful treatment of this problem, in the modern 
manner, is that of W. H. Hamilton and Stacy May, The Control of 
Wages, 1923. 

? In the now famous Atlantic City declaration of 1925. 
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every means it possesses to obtain for itself, rather than 
for shareholders, the gains made by the new efficiencies. 
This is no idle threat. As labor becomes relatively more 
scarce it is finding itself in a superior bargaining situ- 
ation and employers are forced to make more concessions. 
Wages are rising proportionately to other incomes. This 
is more generally true, of course, of the most ad- 
vanced industries where efficiencies are being most rap- 
idly introduced. This is again one of those situations 
in which it is difficult to say which is cause and which 
effect. Because efficiency is greater, wages can be higher; 
because wages must be higher, efficiency must be in- 
creased. But given the start, given some knowledge 
of ways in which efficiency can be increased, the pres- 
sure for higher wages can result in the more rapid intro- 
duction of other ways to reduce costs. It was not so 
long ago that business extremities, in which lower costs 
were pressingly necessary, invariably engendered a 
movement for the reduction of wages. As a result of 
the whole change in this matter general reductions in 
wages are hardly ever talked of any more. There is 
a surprising spread of the idea that reducing wages is 
the easiest way to cut off an important part of the mar- 
ket; and lowered incomes anywhere in the community 
are viewed by business men with an alarm which is in 
great contrast with earlier attitudes. This is by no 
means universal; older notions still survive but they 
seem to grow less and less important. In this it seems 
possible that the widening of the modern scale of busi- 
ness may have operated. For, as businesses grow greater, 
it is more and more apparent that workers and consumers 
are identical—a fact which is not true of the small-scale 
business which sells to the workers of other employers. 
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21. The spread of various schemes for increasing the wel- 
fare of employees at work, and for increasing democ- 
racy in control. 

There have also been differences of opinion between 
workers and managers concerning various schemes to 
increase the welfare of workers. Managers have felt 
that welfare work helped to discharge certain of their 
obligations to workers, also, undoubtedly, that it was 
one of those arrangements which, in the long run, would 
pay in increased morale. Workers have been inclined 
to contend that an employer who had funds to spend in 
welfare work might use them for raising wages; and 
that if this were done workers could well take care of 
their own needs. In spite of this rather widespread 
feeling among employees, welfare schemes have at- 
tained rather impressive proportions by now. On the 
whole it seems that they must have contributed some- 
thing to our efficiency.! 

Welfare work is a term which covers an enormous 
number of different activities; in general, however, it 
refers to the bettering of conditions of life for workers, 
apart from the job. It may mean, in one employer’s 
mind, the furnishing of free lunches, the provision of 
athletic fields and equipment, or recreation centers of 
various kinds; to another’s view it may involve old- 
age pensions, a visiting nurse or other health services,? or, 
even, the building of community homes. All these have 
been provided in a considerable number of cases. Most 
of them must be set down as really furnishing a con- 


1 English experience is detailed in Welfare Work in Industry, 
edited by E. T. Kelly, 1925, although “welfare work” abroad is 
also used to describe much of what we know as personnel work. 

* Cf. Health Maintenance in Industry, by J. D. Hackett, 1925. 
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tribution toward higher standards of living, though there 
have been instances in which what was done was ob- 
viously an attempt to force upon workers the particular 
religious or moral ideas of the employer. It is probably 
these latter which have caused most of the arguments 
centering in the ethics of paternalism. 

We have no concern here with the question of the 
fairness or moral results of various welfare schemes. 
We have simply to recognize that any source from which 
the provision of higher living standards comes must be 
one which contributes to efficiency. Further than this 
it is difficult to go in a field where intangibles such as 
these are involved. For, necessarily, the results in 
productivity would be indirect, occurring as a result of 
the increase of human energy, heightened esprit de corps, 
and a greater feeling of security. If there were scope 
here, something might be done in discriminating among 
certain specific schemes as to the contributions they 
make.! But for our purpose it is sufficient to note the 
prevalence and variety of current experiments and their 
possible relationship to the efficiency movement. 

Concerning what is usually called “industrial de- 
mocracy’’ we must come to almost the same conclusion. 
First let us say that the term means the respresenta- 
tion of workers in management, or, perhaps more ac- 
curately, a wider spread among members of the pro- 


1 The policy of the Oneida Community Ltd. at Oneida, N. Y., is 
one of the happiest achievements yet arrived at under our system. 
Its success commends it to the study of anyone interested in better- 
ing industrial affairs. Miss Esther Lowenthal writes of it with a 
command of language and incident all too infrequent in economic lit- 
erature in The Journal of Political Economy, xxxv, pp. 114 ff. (Feb- 
ruary, 1927). There is, of course, at Oneida, a special heritage and a 
well-developed attitude which do not exist in most industrial situa- 
tions. But much can be learned from it. 
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ducing group of the functions of control. There are 
many varieties of this general movement. Mr. W. J. 
Lauck digests eighty of them! which range all the way 
from a limited participation in profits to the control of 
management. Of all of them, in Mr. Lauck’s view, only 
five have any very great significance. These are those 
of Wm. 8. Filene Sons of Boston, the Dutchess Bleach- 
eries of Wappinger’s Falls, the Dennison Manufactur- 
ing Company of Massachusetts, the A. Nash Company 
of Cincinnati, and the Philadelphia Rapid Transit Com- 
pany. None of these is among the largest of our in- 
dustries. In view of this it is difficult to assign any 
great significance to the industrial democracy move- 
ment as a causal factor in our growth of efficiency so far. 
In these special cases, and in some others of a more limited 
extent, there seems to be revealed the promise of some- 
thing to come in the future which will strengthen the foun- 
dations of our whole industrial life. But the movement 
can hardly be said to have gone sufficiently far as yet to 
have accomplished much. 


22. The tendency of unions to organize on an industrial 
basis; and the interest of unions in better management 
as one way to raise wages. 

The historic forms of labor association are dominated 
by the idea of like interests among members of the same 
craft. This was once a very pervasive bond. But with 
the changes in the organization of production it has 
ceased to have anything like the universal appeal it once 
possessed. It is much less important to one who is a 

1In the appendix to his book, Political and Industrial Democracy, 

1776-1926, 1926. Cf. also Ben M. Selekman, Sharing Management 


with the Workers (Russell Sage Foundation publications), 1924, a 
careful account of the Dutchess Bleacheries experiment. 
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molder, for instance, that there should exist an organ- 
ization of all the molders in the country, than that he 
should be associated with all those who are working with 
him in the making of the product, whatever it may be. 
Thus there has been a gradual breaking down of craft 
organization for purely practical and selfish reasons. 
And into the place of craft associations there have been 
growing forms of association intended to meet the em- 
ployer on his own ground and with an organization 
corollary to his own.! 

This change is very gradual and has not as yet gone 
far enough, even, so that one can be certain of the type 
of organization which will replace the older one. There 
is the resistance, too, of the old, well-organized craft 
unions to any such change, which has served to hinder 
reorganization. The arguments for and against indus- 
trial unionism are too familiar to deserve repetition 
here. It is simply desired to record a strong impression 
that alongside and through craft unionism, and in spite 
of opposition from conservative labor leaders, organ- 
ization on an industrial basis is making steady head- 
way. One might use the illustration of the printing 
trades or of the railway brotherhoods to show how os- 
tensible craft unions are in reality, and in action, in- 


1 There must necessarily be a large element of opinion in any such 
generalization as this. The reader who cares to make up his own 
mind will find literally libraries full of material. He might do worse 
than to start with a book, no longer recent, but still valuable, R. F. 
Hoxie’s Trade Unionism in the United States, 1917 (revised in 1920). 
For collections of excerpts, excellent in their way, see Douglas, 
Hitchcock, and Atkins, The Worker in Modern Economic Society, 
1923, and Atkins and Lasswell, Labor Attitudes and Problems, 1924. 
Solomon Bloom’s excellent Labor Economics is careful and trust- 
worthy, sometimes profound. Mary Beard’s The American Labor 
Movement, 1920, is a readable, but very brief history. 


200 INDUSTRY’S COMING OF AGE 


dustrial. Out-and-out industrial unions have time and 
again demonstrated their power: the clothing workers 
and the miners need only be named to recall their 
strength in action. 

It is not the purpose here to argue this point, but to 
assume it, if that is not too inaccurate, and to call at- 
tention to the influence of industrial unionism in our 
_ American productive achievement. But even outright 
industrial union organization is not necessary. Ob- 
viously before this can happen workers’ minds must 
become used to the idea that all those who help to make 
a product are codperating in a more real sense than 
two riveters are, one of whom works in St. Louis and 
another in Seattle. Also that if there is a question of 
bargaining for wages, those wages come out of no general 
fund but out of the gross return from the sale of a spe- 
cific product. Wages are determined in goods markets 
before they are in labor markets. Unless workers are 
frankly resigned to exploiting each other, no group of 
them can get more than is contributed by them, with 
the help of management, machines, and power, to the 
gross product of the industry. The effect of craft union- 
ism is frequently to cause a little group of one craft, in 
an industrial organization, to get so high a wage as to 
lower the wages of the other workers in the same plant, 
an injustice which rankles. Sometimes, in this way, 
the organized workers of an industrial unit may exploit 
the unorganized ones. But this, again, is aside from 
the main point, which is that when workers become 
resigned to throwing in their lot with their fellows on a 
job, there is a chance for the functioning of the idea 
that wages cannot be higher than returns from sales; 
that, indeed, with good “shop” organization, as it is 
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called, they may be able to set up a continuing rela- 
tionship between the concern’s returns and their own 
wages. When this idea begins to make way and begins 
to be enforced, there comes to be a real interest in pro- 
ductivity among the workers themselves which was be- 
fore confined to managers and owners. 

No one is in a position to say, probably, at the present 
time, to what extent this new idea has made its way into 
workers’ minds. But, judging from some external evi- 
dences, it has gone pretty far. One might point to the 
company union movement, except that we know most 
of this development to be a forced growth, fostered by 
employers with the notion of emasculating labor organ- 
ization.!_ Regardless of the motive for its introduction, 
however, it may have salutary effects and workers do 
not seem to have suffered as great disabilities under it 
as were predicted by its opponents. Of course the de- 
sirable result, from the social point of view, is that all 
who are engaged in making goods should make such 
arrangements among themselves that withholding of 
effort would not any longer seem to them attractive. 
The way to engender some enthusiasm for product in 
workers is obviously to establish a relationship between 
what they do and their reward for doing it. How far 
we have gone toward eliminating sabotage is what we 
cannot tell. Whether the official attitude of the Ameri- 
can Federation of Labor is a reflection of the general 
mind of labor, or of the wish of employer-minded lead- 
ers, one cannot say. But for what it is worth, the At- 


1¥For a clear and cautious discussion of the place of company 
unions in the industrial field see H. R. Seager: ‘Company Unions vs. 
Trade Unions” in American Economic Review, xiii, pp. 1-14 (March, 
1923). For a spirited argument pro and con—mostly con—consult 
Section III, pp. 96 ff. in New Tactics in Social Conflict, 1926. 
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lantic City declaration may be cited, which was, in brief, 
an affirmation that labor intended thenceforth to co- 
operate with management in getting greater efficiency, 
but that also it expected this greater efficiency to re- 
sult in increased wages.! 

Aside from any external evidences of this sort there 
are one or two considerations which seem pertinent in 
this matter. It cannot be proved here that there has 
been a wholesale change of attitude concerning work. 
But a good deal of observation leads one to believe that 
there has been some change. And this may have been 
in strategic places. Also, it may be worth noting that 
serialization has reduced the number of hand workers 
proportionately to output, and that better education 
and raised standards of living have tended to reduce 
craft or even class consciousness. All these seem to work 
together to bring about a mitigation of the conflict be- 
tween employer and employee, which, in its bitterest 
phases, made any kind but the most grudging coépera- 
tion impossible. Also there may be something of the 
same result coming from the change in corporate struc- 
ture. Managers are not nowadays characteristically 
owners. They may be growing toward a feeling of identity 
of interests between themselves and their workers rather 
than between themselves and their owners. It is not 
impossible also that workers perceive this change in the 
traditional line-up. The whole point to be made is that 
there may be changes taking place in corporate struc- 
ture, in technical organization, and in workers’ atti- 
tudes, which make workers more willing, on the one 


oy The so-called “B. and O. Plan” is the living illustration of this 
idea in action. Its results are being rather proudly pointed to by all 
concerned, workers and employers alike. 
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hand, to codperate in increasing their own productivity,! 
and less able, on the other hand, to prevent their pro- 
ductivity from increasing even if they should desire to 
do so. 


1One who is interested in the most significant experiment yet 
made in industrial relations will want to investigate the “B. and O. 
Plan.” The February, 1926, issue of the Bulletin of the Taylor 
Society was devoted to ‘‘Union-Management Codéperation in the 
Railroad Industry.” This very phrase is significant of a deep change 
in attitude not only by management but also by unionized workers. 
The content of this new codperative venture is even more startling 
to one who is used to the conventional description of relations in 
industry. In the Bulletin, Mr. O. H. Beyer writes on “The Tech- 
nique of Codperation,’”’ and in a preliminary statement lays down 
seven requirements for successful codperation: 

1. Full and cordial recognition of the standard unions as the 
accredited agents to represent railroad employees with 
management. 

2. Acceptance, by the management, of the standard unions as 
helpful, necessary, and constructive in the conduct of the 
industry. 


8. Development between unions and management of written 
agreements governing wages, working conditions, and the 
prompt and orderly adjustment of disputes. 

4, Systematic codperation between unions and management for 
improved service and the elimination of waste. 

5. Stabilization of employment. 

6. Measuring, visualizing, and sharing fairly the gains of co- 
operation. 

7. Perfection of joint union-management, administrative ma- 


chinery to promote codperative effort. 


CHAPTER V 
BARRIERS TO PRODUCTIVITY 


1. The persistence of depressions. 

As we have gone through our list of developments 
which seemed to contribute to the increase of produc- 
tivity, we have taken occasion, from time to time, to 
refer to their possible unfavorable aspects. This was 
done, it will be remembered, in the case of consump- 
tion changes and in some others. It seemed best, how- 
ever, for the sake of clarity in presentation, to omit most 
of these drawbacks there, since, after all, we were then 
trying to account for an increase in productivity, rather 
than trying to understand why it has not been greater 
than it has. A natural reluctance to leave the matter 
at that, however, will be understood. This is not the 
best of all possible worlds; at least industry is not the 
best of all possible industries. And although we may 
justify an interest in considering its more favorable 
aspects, we have also, here, an admitted interest in in- 
dustry’s coming of age, an adulthood which can only be 
reached when childish traits are laid aside as outgrown. 
Our purpose would be defeated if we did not give more 
attention than we hitherto have to some aspects of our 
situation which are not so hopeful. This brief section 
has therefore been set aside for that use. 

Some of these difficulties have already been men- 
tioned; some others, though they are a matter of familiar 
knowledge, and are frequently discussed, have not. Such, 
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for instance, are the admitted ugliness of industrialism, 
the pressures upon the individual of a highly mechan- 
ized and standardized routine of work and play, the ultra- 
conservatism of the possessing classes who frankly prefer . 
the maintenance of their position to any risky experi- 
mentation with industrial forces, the corruptions which 
exist within industry, recognized but condoned by almost 
every insider, which make possible, for instance, the ex- 
ploitation of a corporation by “inside groups” as well 
as many other practices not to be defended by even 
the low standards of business men, the red tape which 
is the reverse of the favorable picture which has been 
drawn of operations carried on on a large scale, and that 
much-discussed paradox that making money does not 
_ necessarily involve making goods. These and numerous 
others might be exploited here at length, if that had not 
been done in other places.! All these, however, we shall 
deliberately neglect in this book. 


1T would, for instance, refer my readers to Sidney and Beatrice 
Webb, The Decay of Capitalist Civilization, 1923; Bertrand and Dora 
Russell, The Prospects of Industrial Civilization, 1923; various works 
of Thorstein Veblen, such as The Engineers and the Price System, The 
Theory of the Leisure Class, The Theory of Business Enterprise, The 
Vested Interests and the State of the Industrial Arts, and Absentee 
Ownership; John A. Fitch, The Causes of Labor Unrest, 1924; various 
works of Scott Nearing, Stuart Chase and John A. Hobson; the 
publications of the Fabian Society; R. H. Tawney, The Acquitsitive 
Society, 1920; A. B. Wolfe, Conservatism, Radicalism, and Scientific 
Method, 1924; the criticisms of the socialist and labor press in the 
United States and abroad; and even those of such liberal journals as 
The Nation and The New Republic. A much more extended list will 
occur to any person who is casually oriented in the general literature 
of our time. Think for instance of the general tenor of the novels of 
Sinclair Lewis, Zona Gale, Theodore Dreiser, Sherwood Anderson, 
and the essays of Lewis Mumford, Edmund Wilson, and other literary 
folk. The critical analyses of these last may be general rather than 
specific, but they are sufficiently emphatic. Industrialism has, in- 
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The first unfavorable situation to which we shall give 
some attention is the patent fact that depressions con- 
tinue to recur. They seem, however, to lessen in ex- 
tent. As to this, the authorities, it must be admitted, 
differ. But at any rate, some of their worst effects may, 
with more confidence, be said to have been mitigated. 
In spite of this it has to be recognized that they con- 
tinue to be the greatest aggregate drag upon our progress. 
Of course they are, themselves, complexes of phenomena 
and so not subject to casual analysis. We must be con- 
tent, therefore, here to call attention to the persistence 
of this great sign of disequilibrium and to the lack of any 
positive control.! 

Great shifts in price levels sweeping through the whole 
world of business often upset the best laid plans of en- 
gineers and executives. Their constant imminence 
necessitates a preparedness which is costly just as the 
imminence of war involves costs to the nations which 
must be prepared for it—this in addition to the costs 
involved in the actual arrival of disaster. Looked at 
in the gross, we can understand that these great cycles 
are a function of the dynamic nature of our system. We 
do not know where we are going; we have no plan to- 
ward which we work. Such a plan may in time come 
about by being built upon the smaller plans industries 
deed, few defenders except among the economists who never have 
been able to separate reality from traditional myth, have indeed never 
taken a good look at the world. The author, indeed, considers him- 
self unique in attempting to discover tendencies worth extending 
and bringing to maturity. 

1 Readers are invited to invade this fascinating field of study in 
which such strenuous pioneer work has been done by W. C. Mitchell 
and his colleagues of the National Bureau of Economie Research. 


Their publications are available anywhere. See, particularly, Mr. 
Mitchell’s magnificent Business Cycles, revised in 1927, 
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are beginning to make for themselves. When every in- 
dustry shall have attained a definite program for a future 
period, it seems possible that some inter-industrial body 
may be set up to formulate a general plan. But this is 
in some far future. We carry on now by producing in 
anticipation of demand. Consumers expect to find 
the goods they need ready to be taken from the stocks 
of retail establishments when they want them. Even 
industries themselves, which consume the products of 
other industries, expect to buy at “spot.” A system 
of contractual relations which extended a network over 
the whole productive process from its beginning to its 
end might eliminate this risk. But we are far from this 
at present; ! and it seems unthinkable that such a contrac- 
tual system would ever be participated in by the ulti- 
mate consumer. Who is willing to say when he will 
buy his next pair of shoes, when he will require his next 
journey to the tropics, and what his diet will be during 
the January of next year? Of course, even if the con- 
tractual system did not extend to ultimate consumers, 
but did extend widely throughout the business field, all 
but a slight margin of uncertainty might be stabilized. 
Then, too, we might make very great advances in fore- 
casting probable demands which would cut that margin 
down. 

Even if all this happened, however, could we depend 
upon nature to give us steady crops? Upon the value 
of money to remain steady? Upon basic inventions 
not to upset our best calculations? These are the great 
remaining uncertainties. We might, of course, by a 
system of storages, stabilize the flow of raw materials 


1The prevalence in some interlocking trades of “backbone” 
orders may be a beginning. 
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even if nature refused her steady codperation; we might 
stabilize the value of money in the way Mr. Irving 
Fisher suggests, or in some other way; and we might 
confine the disturbing power of inventions by putting 
them into use without allowing the product to total 
more than it did before, at least until other adjustments 
could be made. If we could accomplish all this, we might 
eliminate depressions. But when may we expect to have 
become so mature? 

In the meantime we flounder. The industrial system 
is like a ship with plenty of power but with no rudder, 
no compass, and no captain. It wallows haphazard 
upon the sea of human experience. But this metaphor 
is inadequate unless we expand the picture of a ship to 
Gargantuan dimensions and free it from the usual visual 
limitations. It is a ghostly Flying Dutchman which 
carries us all, from which there is no escape, yet which 
we cannot define because we cannot see it whole, which 
we cannot guide because we have not yet invented com- 
pass, sextant, or rudder, and whose crew we cannot con- 
trol because we lack the idea of discipline. 


2. Weak spots even in good times, as in agriculture, coal 
mining, and the textile trades. 

But we do have periods when a detached observer 
would be completely fooled. We act as though we knew 
where we were going. There seems to be a precision 
and accuracy of concatenated rhythms which makes the 
whole look, for the moment, precisely like a machine. 
Of course this is an hallucination. What is happening 
is that we are climbing one of those hills we are so fa- 
miliar with from the charts of the cyclists. Rhythms do 
not synchronize so well as they seem to do. This goes 
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too fast; that too slow. But consumers, because money 
is easy to get, do not just then object to high prices for 
the goods which are scarce; and middlemen do not ob- 
ject to the gradual filling of warehouses with goods of 
which too many are being made. In time, however, 
money will become scarce and buying will slow up. Ware- 
houses will suddenly be discovered to be dangerously 
full of certain things. It will be realized, all at once, 
that if we had worked a little harder at making the 
things for which people were paying too high prices and 
so brought the prices down, and if we had worked a 
little less hard at making the things which they were 
not disposed to buy in so great quantities and so raised 
the prices, we might have kept on. But as things are, 
- something has to be done. We are at the crisis. 

But even when the whole industrial system seems to 
be humming with varied activities all working smoothly 
together, people who are informed know that there are 
in it certain slow, dragging, units, out of tune with the 
rest. These vary from time to time, but there are cer- 
tain of them which, for many years, have been more likely 
than others to cause trouble. These are, among others 
less important, coal mining, textile manufacturing, and 
agriculture. Each of them labors under certain handi- 
caps which hold it back. In coal mining the difficulties 
have partly to do with poor business technique. Or- 
ganization of the industry has not gone forward toward 
combination and the development of a general plan for 
the industry so rapidly as it has in other fields. Textile 
manufacturing, also overconservative in plant modern- 
ization and in codrdination, has been suffering from havy- 
ing established itself early in New England and of being 
under the necessity lately of moving into the South. 
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Agriculture, most important of all because it furnishes 
raw materials, has failed lamentably to progress in the 
modern way and has suffered the penalties of the usual 
lamb in trying to lie down with lions.! 

Industries such as these, which, for some reason, 
have failed to keep up with general advance, and which 
are yet vitally necessary in our whole scheme of things 
are a constant source of irritation. In agriculture, for 
instance, 25 or 30 millions of people are involved. When 
their efforts in production are relatively ineffective, 
when they are forced to sell at low prices and buy at 
high ones because of disadvantages in the market, and 
when their incomes and living standards are low, they 
form a stagnant social group which ultimately affects 
all other groups. The results are seen not only in eco- 
nomic life, where their energies are characteristically 
spent in trying ineffectually to raise prices instead of to 
cut costs as other industries do, but also in social life 
where they exhibit a backwardness in morals and thought 
which appalls and disgusts the rest of mankind. It is no 
accident, for instance, that rural States raised the anti- 
evolution issue fifty years after public opinion else- 
where had conceded the point. And it seems obvious 
that this is only a symptom of an economic backward- 
ness which must be cured before progress of other sorts 
can be expected. 

Here again is a place, possibly, where social control 
can be of service. It illustrates the truism that in so 

1For a discussion of the difficulties of the coal industry see 
Hamilton and Wright: The Case of Bituminous Coal, 1925; also 
Hunt, Tryon, and Willits; What the Coal Commission Found, 1925. 
Agriculture and its economic problem were discussed by the author 


in ss The Agricultural Problem,” in the Political Science Quarterly, 
xxx1x, pp. 549-591 (December, 1924). 


BARRIERS TO PRODUCTIVITY 211 


closely coupled a system as ours, all of us have to advance 
together or we cannot advance at all. We may as well 
resign ourselves to reaching a firm but helping hand 
to backward industries, provided of course that they 
are essential ones. But we go at it in wrong ways. In 
agriculture, for instance, we allow the farm-bloe in Con- 
gress, which has an artificial strength because of our 
rotten-borough system, to impose legislation for the 
artificial control of prices, instead of recognizing that 
what is needed is to make the industry more efficient 
in the technique of production. But this is also true of 
other weak industries, and the farmers are quite justi- 
fied in arguing that if manufacturers are to be allowed 
prices arbitrarily raised by tariffs, they ought to have 
their own prices raised somehow.! Perhaps the Repub- 
lican party will, in time, come to see this point, and to 
abandon its high-tariff policy for one which fosters all 
industries by direct means, rather than a few by sub- 
terfuge, and those few the ones which need it least. 


3. The conservatism of education: the inculcation of past 
standards rather than the freeing and training of intel- 
ligence and the slowness of the enlargement of educa- 
tional programs; the conservatism, also, of the highly 
trained technician, and of others whose education has 
served to fix rather than free imaginations. 

In a section on the causes of productivity, the con- 
tributions of education were spoken of, but there is 
something still to be said on the other side. For educa- 
tion, as it works practically, can obstruct as well as 


1 See the McNary-Haugen Bill which can be had by applying to 
the Superintendent of Documents in Washington. A short article in 
The Nation for June 15, 1927, discusses its main features and its 
real difficulties. 
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contribute. Two phases of our American system have to 
be entered in the debit column: one is the slowness with 
which the technical arts are admitted to both lower and 
higher education; the other is the adherence of teachers 
to the antisocial ideals of what Mr. A. B. Wolfe calls 
the “interested conservatives.” ! 

We have a persistent idea that all people should be 
equal, an idea which was, in its origin, a theory of polit- 
ical rights. We still feel that all people should have equal 
rights, but we confine our notion of them to political 
ones, and we educate children as though, if their polit- 
ical careers were protected, they would, in fact, be equal 
with one another. This is an age when economic, rather 
than political, rights need assertion and protection. The 
idea of equality has in fact crept into the educational 
system under a slightly different guise: that all children 
are potentially alike and ought, therefore, to be given 
the same training. But this is not the worst of it. When 
we say that all children are alike, it leads us to educate 
them as though they were all to be gentlemen and ladies 
of leisure to whom the margin of life is its most important 
part. We neglect to teach them how to contribute any- 
thing to our culture in their main business of working. 
There is a good deal of truth in the criticism which 
has been made of our educational system, that we not 
only do not train children to live, but that we actually 
try to train them in ways which unfit them to live. Edu- 
cation rightly conceived, one would think, ought to make 
people better fitted to cope with the problems they — 
will certainly have to face, but anyone who conceives 
our educational program in these terms has only to think 


se rs his Conservatism, Radicalism, and Scientific Method, New York, 
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back seriously over his own schooling to understand 
how mistaken this is and how far short we characteris- 
tically come. 

The consequence of this is that all the real busi- 
ness of life has to be learned outside the schoolroom. 
Teachers miss their greatest opportunity when they con- 
form to the usual curriculum. And children come to 
their contacts with industry woefully unprepared by 
their schooling for the difficulties of that life. It is true 
that, in the United States, we have a certain number of 
technical schools, but it is only a very few of those who 
enter the primary grades who ever come into contact 
with technical training at all, whereas about 90 per 
cent of all pupils would be better prepared for life and 
would take their education more gracefully if it came 
to them through the technical arts. Of course, this 
outright technical training would have its own diffi- 
culties, too, for it is very difficult to generalize specialized 
education so that more than one technique is imparted, 
a neglect of some of the child’s potential capacities which 
is certainly to be deplored. This kind of training may 
shut him off from the kind of work which he is best 
fitted by nature to do. In spite of this difficulty, how- 
ever, the most normal approach to adult life is through 
some kind of practical education of this sort, out of 
which the child can grow normally into his real business 
of living, and the best technical schools are meeting 
the problem in fairly successful ways. 

It does not require a highly specialized technical 
school to operate in this way, however. Experimental 
schools of the Horace Mann (N. Y.) type begin at the 
very earliest ages to use what is called the “project 
method’”’ and to furnish the children with the necessary 
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instruments for the solution of problems which are in- 
tended to lead the child normally into contact with the 
real problems of life as he grows older. This is general- 
ized technical training at its best. Judging from the 
preponderance of opinion among educational leaders 
that this kind of training is the best one, we may expect, 
it would seem, a greater and greater development toward 
it as the new ideal; but we fall far short of it at the 
present time. Most of our schools are devoted to rote 
learning and to a curriculum which is intended to lead 
children successfully into our backward liberal arts 
colleges with their antiquated standards and programs 
rather than into the kinds of higher education which 
would fit them to meet the problems of modern life, 
especially those set by the development of industrial 
technique. 

The other great difficulty is that teachers are so apt 
to misuse their positions of authority to indoctrinate 
children with peculiar ideals in politics, economics, 
and all other controversial fields in which it is particu- 
larly important that new generations should have open 
rather than closed minds. Most college teachers who 
come into contact with freshmen, for instance, acknowl- 
edge that their first business is that of breaking through 
the crust of doctrines which young men and women 
have developed from their primary and secondary school 
training. Young men and women characteristically 
come to college with very neat and well articulated ideas 
concerning everything. They are not fitted to learn 
anything more until this system of ideas can be com- 
pletely broken up and their minds again made amenable 
to the scientific approach to problems. College teachers 
come ultimately to feel that the training children get 
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from their secondary education is more of a handicap 
than a help in going forward into the fields of higher 
learning, and frequently find themselves wishing that 
teachers in the secondary schools would discover that 
their business is not to inculcate doctrines but to help 
in developing a certain technique of learning which would 
free the minds of youth to range forward into unex- 
plored fields of knowledge. 

Doubtless this major difficulty in our school system 
comes about through the fact that teachers are not per- 
mitted to do as they like but are forced to conform not 
only to certain curricula but to the system of ideals 
which prevails in the community—ideals which are 
apt to be those of the past rather than those of the pres- 
ent or future, and which close students’ minds rather 
than help to open them. Naturally, also, these ideas 
are molded by the economically superior group to whom 
others look up. There is a related difficulty also which 
might be mentioned among these others. This is the 
fact that even when a student wins through to a genuine 
technical education and acquires the tools of a special 
craft in engineering, medicine, law, or any other field, 
he has by this time learned to be experimental in his 
own field, but dogmatic about the fields into which he 
is not thrown. The less we know about any craft, the 
more certain we seem to be of how it ought to be carried 
on and what its results ought to be. Literary men are 
apt to have very definite ideas about the medical pro- 
fession. Engineers are very certain about the proper 
political organization. Physicians have definite ideas 
concerning industrial technique. And naturally, all 
these lay doctrines are apt to be irrelevant and perni- 
cious in proportion to the certainty of their right- 
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ness which prevails in the minds of those who hold 
them. One might think that training in a technique 
would teach the technician to leave other techniques to 
experts, but this is a lesson which never seems to be 
learned. 

A great part of opposition to progress in special fields 
comes, therefore, not from uneducated people but from 
the most highly educated ones. This is a problem, the 
solution of which is very difficult to envisage, but it is 
worth speaking of among the very definite barriers to 
progress. The bearing of all this upon advances in in- 
dustrial technique is immediate. Conservatism in edu- 
cation leads to the training of children for life in a society 
which is pre-industrial and so engenders a resentment 
among educated people against the kind of culture which 
industrialism develops, and serves to foster the notion 
that industry is the enemy rather than the servant of 
the good life. In its extreme form, it leads people to 
give only a grudging service to industrial society and to 
adhere to other than modern ideals. Until educators 
learn that their training must lead growing generations 
toward the acceptance of reality, we shall not cope suc- 
cessfully with the problem of making present reality 
into a better future; and until teachers learn that their 
real function is that of training minds rather than in- 
culcating moral systems, we shall not be able to develop 
new moral systems which are better than the old. 


4. Our low standard of living, which still permits poverty 
to characterize large sections of the population. 

One is always handicapped in talking about the Ameri- 

can standard of living as being lower than it ought to 

be, because it is so obviously higher than it ever was 
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before, or than it is at present in any other part of the 
world. What has to be done is to compare even our 
present high standard with one which would be of the 
sort any person with common sense would desire. A 
generous section of American Economic Life was devoted 
to the problem of poverty, and the attempt will not be 
made to discuss it in any detail here. One must call 
attention to the fact, however, that about 86 per cent 
of Americans still are members of families whose incomes 
are less than $2,000 a year, a sum which can be lived on 
by the average family of five only by the sacrifice of 
most of the amenities, and even some of the necessities 
of life, which would be included in any standard of liv- 
ing calculated to produce conditions of ordinary health 
and welfare. 

So long as this low standard of living prevails, the 
fully developed energies of men cannot be turned either 
to the uses of leisure or those of production and our in- 
dustrial progress is necessarily handicapped. This 
disease, in a sense, will cure itself, for as productivity 
arises and incomes become greater, poverty will be- 
come less; but it will obviously not become less without 
such an apportionment of incomes as will specifically 
devote rising productivity to the amelioration of poverty 
and such a betterment in our ways of consuming as will 
make the best use of the incomes which are received. 
So that in considering the problem of poverty, we have 
to take account of those forces in society which make 
for inequalities in the apportionment of incomes and 
for unwise uses of them. These problems also were de- 
veloped in American Economic Life so extensively as to 
make discussion unnecessary here. The desire has sim- 
ply been to call attention to the facts and to the dif- 
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ficulties which have been imposed upon our program 
for increased productivity. 


5. The handicaps of transition. 

Another of the very definite handicaps under which 
we operate as we move toward greater efficiency is the 
incompleteness at present of the fulfillment of the tech- 
nical program. A considerable part of this is caused, if 
a general cause can be assigned at all, to our attempt to 
operate under an antiquated system of competition. 
The epitaph of laissez faire has been written prema- 
turely.!_ Doubtless we move very rapidly toward the 
era of combination, voluntary coédrdination, and better 
organized social control, the beginnings of which were 
assigned as one cause of our present efficiency in earlier 
sections. But this new day can hardly be said to be 
well begun as yet. In most men’s minds business is a 
private affair still, in which volunteering for industrial 
activity is assumed and which depends upon conflict 
among various forces to bring about stability as well as a 
measure of social justice. The result is that we tolerate 
and even foster business organizations which we know to 
be inefficient, we fail to complete continuous processes and 
serializations because we hesitate to interfere with the 
precious principle of privacy in business, we overdevelop 
some phases of production and emasculate others, and we 
administer our social control on the theory of conflict. 

To change all this requires a reorganization of thought 
as well as of technique. We need a new economics which 
presents a clear picture of the trends taken by our prog- 
ress rather than one which organizes the facts of in- 


1Cf., for instance, Mr. J. M. Keynes’ Laissez-Faire and Commu- 
nism, 1926. 
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dustrial life about the concepts of nineteenth-century 
writers.‘ Unquestionably the dominant strain in eco- 
nomic thinking is still based upon the old order rather than 
the new. It is not strange, in consequence, that even 
college men, who go out to business, still think in the 
terms of a competitive rather than a codperative sys- 
tem.? Statesmen, business men, even engineers have 
no clear notion of what is implied by the very develop- 
ments in which they play the active réles. The re- 
sponsibility for this backwardness in thought, which 
reflects itself in definite handicaps to progress is mostly 
that of economists, especially those who are teachers. 
For it is teachers who shape the ideas of those who af- 
terward operate our system and control it. 


1Mr. L. K. Frank is one of those few who are making an honest 
effort to approach a new theory. See, for instance, his ‘‘Significance 
of Industrial Integration” in The Journal of Political Economy, 
xxxili, pp. 179 ff. (April, 1925). He sees in integration of a voluntary 
sort the kind of a unified system I have tried to foreshadow here: 
“The growth of integrated industry is much more than an industrial 
development; it is the continued sweep of the industrial revolu- 
tion . . . fulfilling that great change. . . . Viewed with a little 
perspective it is not so much a new departure as a return to the 
unified direction and control of production which preceded machine 
industry.” He recognizes the difficulties which beset an industry 
run by business for the usual rewards, but forecasts the disappearance 
of most of our business apparatus. He may beright. Cf. also L. D. 
Edie’s “Some Positive Contributions of the Institutional Concept,” 
Quarterly Journal of Economics, xli, pp. 405-40 (May, 1927). 

2 An illuminating but inconclusive experiment in coéperative and 
controlled industry was carried on in the United States during the 
war, with the War Industries Board, the Food and Fuel Adminis- 
trations, and the Price Fixing Committee playing major réles. A 
short analysis of the situation by the present writer appeared in 
The Nation for April 6, 1927. A crucial question in all this is, of 
course, the real forms of the ‘‘new competition’’ which have to be 
met by control. On this point read Stuart Chase in New Tactics in 
Social Conflict, 1926. 
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But all of these are the handicaps of transition. Tech- 
nicians stumblingly, and without any clear notion of 
what, in general, they are doing, make progress toward 
efficiency. Haltingly and without knowing quite why, 
statesmen give up the attempt to repress developments 
toward a codrdinated industrial structure and go over 
to the encouragement of them. Economists discover 
slowly that things happening under their noses are more 
worth thinking about than their rather moldy inheri- 
tance of doctrines. I should even be willing to say that 
there grows slowly into men’s minds the idea that rights 
must be economic rather than predominantly polit- 
ical and that the protection of living standards is per- 
haps the most important single item in a generally re- 
organized system of social ideals. All this happens with 
discouraging slowness. The crusts of thought are hard 
to break. But this need not extinguish an enthusiasm 
for the ends involved, nor quiet the activity of those 
who work for them. 


CHAPTER VI 
INDUSTRY’S MATURITY 


1. Some practical suggestions for increasing productivity. 

Have we, in turning over and over the idea of prog- 
ress in industry, in mentioning all the likely suggestions 
of causes, penetrated to the secret of efficiency? One 
of the clear results of any study of this kind seems to be 
that, when all the facts are turned up, there is no secret. 
Certainly no one knows anything which everyone can- 
not know who troubles to discover, even in the most 

casual fashion, what is going on. It is all there, in books, 
in trade journals, in government reports, in reports of 
the proceedings of scientific meetings. But this is not the 
question most people ask. They want to know what 
are the most important factors in causing efficiency. 
But here again it seems difficult to say that one is more 
important than another. If any one of our enumerated 
instruments or processes could be dropped out of in- 
dustrial practice for a time and all the others could be 
maintained as constants, or if any of them could be in- 
troduced singly under controlled conditions, we should 
have the kind of a result which scientists would recog- 
nize as definitive and final. That we cannot have. And 
lacking it, it is hard to see how anyone can say certainly 
that one is more important than another. 

It is difficult to see how one intrusted with a share in 
the managing of society, an industry, or a business, 
could feel justified in dispensing with any of the prac- 
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tices we have briefly surveyed. Our American efficiency, 
as a general phenomenon, seems to be the result of a 
complex of instruments and processes within industry, 
working together, and jointly interdependent, as well 
as a complex of social arrangements which have fur- 
nished a generally favorable medium for their devel- 
opment. It would seem inevitable, therefore, that an 
industrial executive should feel a great burden of respon- 
sibility for developing all of them as far as is possible, 
far further, indeed, than all of them will be found to have 
been developed in any one situation at present. For, 
in spite of the modern compulsions of trade opinion and 
pressures to reduce costs which seem very strong, in- 
dividuals who are responsible for policy frequently seem 
strangely reluctant to experiment. It is difficult for an 
outsider to conceive much reason for the attitude of 
foreign observers who are astonished at our willingness 
to give up the old and try the new, especially if he tests 
our practice by anything like ideal standards. What 
the reasons for this reluctance are we have already dis- 
cussed as far as we could, not having any dependable 
data to go on. 

In spite of a distrust of too-easy generalization, and 
of mystical principles which are mistakenly taken for 
causes, there are several fairly clear practical sugges- 
tions which can be made for the future, and a few gen- 
eralizations or, perhaps it is better to say, hypotheses, 
which can be adduced, even if some uncertainties and 
inaccuracies are in all probability involved. This will 
be done here as simply as seems possible. 

The practical suggestions are these: 

1. That the rebuilding of industrial units from the 
ground up seems invariably to achieve such great gains 
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in efficiency that it is almost always worth while. The 
arguments against it can infrequently adduce phys- 
ical results in support. They can sometimes be made in 
pecuniary terms; but even these are almost always fore- 
shortened, they seldom include a reasonably long run. 
Usually rebuilding would be found to “pay” eventu- 
ally, if not at once. More real difficulties exist in the 
allocation of capital than in any other phase of the pre- 
liminary arrangements. This follows from the nature 
of our investment customs and the domination of allo- 
cation functions by irresponsible, stupid, or overcon- 
servative bankers who value their own opinions more 
highly than they do expert analysis, and profit for their 
own institution more highly than profit to the industries 
they serve. 

2. That the completion of serialization is next in 
importance to rebuilding. The difficulties in the way 
here are mostly attributable to lack of imagination. 
Where there are gaps in serial operation they can almost 
always be filled if the problems involved are attacked 
in a serious way by laboratory methods. No real speed 
or smoothness can be attained until mechanization is 
complete. With this accomplished there is no logical 
limit to the stepping-up of the rhythm. 

3. That machinery be made to work for us longer 
and faster than it characteristically does. If this in- 
volves cutting down the hours of men involved to six 
or to four, and the operation of four or six shifts in the 
day, the increased product would enable us to maintain 
as high or higher wages. The eight-hour day and the 
five-day week are enough, or even too much, for any 
individual to have to work at a job which he does not 
love. But if hours were cut, say, to four a day, the 
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choice between any four of the twenty-four and the 
traditional eight (between eight a. m. and five p. m.) 
would probably prove favorable to the shorter period. 
It would seem worth trying. 

4. That industrialists move faster than they have in 
the past toward close association, so that, without com- 
pulsion from any governmental controlling body, a 
general scheme and a definite program, for economic 
affairs, on a national scale can gradually emerge, with 
inter-business and inter-industry controlling bodies re- 
sponsible for codrdination and maintaining the smooth 
flows of goods and services. 

5. That the whole field of social, as against volun- 
tary regulation, be studied, so that the controls of society 
can be applied at the places and at the times which are 
strategic. We linger in the past, with our clumsy gov- 
ernmental machinery for control hopelessly out of date. 
We muddle where we ought to clarify; we obstruct where 
we ought to encourage. Governmental controls ought 
to be brought to bear where voluntary ones break down, 
where, in fact, the interests of the public conflict with 
those of a super-codrdinated industry. 

6. That workers have most to gain and can contrib- 
ute most to the industrial process by organization on 
a more modern and realistic basis than the old craft dis- 
tinctions. They will gain most in bargaining when their 
organization coincides with the income-producing group 
which disburses the gross takings of industry. They 
will contribute most when they not only try for a greater 
share of product but when they encourage an increased 
productivity. This last they will not do unless they 
have some confidence that their bargaining efforts will 
be successful. National unionism needs to be preserved 
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for protecting those interests of workers which are dis- 
tinct from those of other broad classes; but a re-working 
of the structure of unionism to bring it into correlation 
with recent industrial developments would be desirable. 

In making these suggestions it has not been intended 
to enumerate all the processes it would seem desirable 
to adopt, nor all the items of a program which an econo- 
mist would like to see industrialists achieve. Rather 
it has been the intention to center upon those things 
which, of all others, seem of a key importance which 
is not generally appreciated. All the suggestions made 
in the earlier section concerning the causes of produc- 
tivity seem to furnish items of a necessary whole devel- 
opment. But many of them are going forward, are 
being put into use as rapidly as could be expected. These 
just spoken of are not. Often they are not recognized 
as desirable aims. There is this reason for asking es- 
pecial notice for them. 


2. Some tentative hypotheses concerning productivity. 
Aside from the practical suggestions which have just 
been made, it seems reasonable that any study of the 


1 Statesmen and legal theorists, who are developing a new interest 
in social functions as a desirable basis for statute law, might dis- 
cover in the study of industrial efficiency a fruitful field for statutory 
compulsion. It seems no less wicked that an industrial manager 
should be permitted to pursue an ineffective and wasteful course or 
practice than that a restaurant-keeper should maintain filthy prem- 
ises or a railroad charge excessive rates. There is legal recourse to 
compel efficiency in common carriage; but none to compel it in 
producing coal. Statutes based on a sound analysis of what is 
necessary to produce goods in the most effective way would be 
functional in the strictest and highest sense. The constitutional 
problems involved are, of course, complicated; but even the Constitu- 
tion, once legalists are thoroughly convinced, is not immutably op- 
posed to American welfare. 
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technique which lies behind the rather startling results 
of modern industry should lead to some reworking of 
what, in economic theory, are called principles of pro- 
duction. According to orthodox tenet, economic theory 
recognizes four factors in production: land (which in- 
cludes all natural resources), labor, capital, and business 
organization (or management). These are the ingre- 
dients of the productive pudding. Combined, with 
profit as a motive for the mixing, they produce utilities. 
These utilities are conceived as being apportioned through 
the pecuniary system as rent, wages, interest, and profits, 
which are paid in money. These distributive catego- 
ries depend upon the validity of the categories of pro- 
duction. So our whole system of theory may need re- 
vision if production refuses any longer to lend itself to 
the classifications which our assumptions suppose. 

It may not be worth while to reéxamine these classi- 
fications to ascertain their acceptability as organizing 
and containing the data of modern experience. Most 
industrial engineers do not seem to think it of any im- 
portance to do so. But then, engineers see nothing un- 
usual about a 26 per cent increase in production within 
a few years. To an economist, this seems rather like a 
miracle, one, also, for which all his study of texts would 
leave him unprepared. Hence a new attempt at generali- 
zation would be, naturally, for him, one of the chief 
benefits of the fresh analysis of reality. Besides, the 
attempt to generalize seems valuable because of the 
relations it discloses among the functions of industry, 
because of the definition it gives to the larger trends 
of change, because it attempts to set up verifiable hy- 
potheses, which when tested, form the starting point 
for new departures in thinking, and because it gives a 
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representation to the world at large of the results of a 
particular field of study. But this is not the place for 
any elaborate defense of theorizing; for theorizing is 
an incorrigible habit with humans. On this ground, 
if no other, it may be found excusable. 

What is most interesting is to see what would result 
if there should be eliminated from one’s mind what 
had got into it concerning production from reading the 
economics texts, and a new beginning were made with 
the materials disclosed in first-hand discovery of indus- 
trial data. What, one might ask, would be the hypoth- 
eses which would sort themselves out in one’s mind 
as generalizations to be tested? What seem to be the 
foci of this movement toward productivity, which are, 
perhaps, generally true? There are set down here sey- 
eral hypotheses of organized trends in production which 
seem important, and, at the moment, universal, and which 
have come largely out of the study of this special tech- 
nique. 

1. That the racial accretion of knowledge and tech- 
nique is cumulative and that there is a consequent ac- 
celeration of the rate of progress. The rate increases 
in the later stages of the exploitation, through second- 
ary inventions and accommodations, of genuinely basic 
discoveries. It then slows down until some new basic 
discovery is made. There may be minor movements 
within this general rhythm, caused by the varying im- 
pacts, upon present practice, of secondary inventions 
and accommodations. 

2. That industrial output is a function of intelligence 
operating with inherited technique; and that the size 
of the output is reduced by the amount of frictional 
resistance furnished by social arrangements. By social 
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friction is meant the opposition to a normal rate of out- 
put by defects in the accommodation of social structure 
to industry. Industry tends to thrust rapidly through 
the cultural habits of its time. These are more resist- 
ant to change and act as a drag on industry. LEvery- 
one knows, for instance, that, with no change in tech- 
nique or equipment, and without the expenditure of 
any more energy, we might easily double our output 
of goods. That we do not is not so much the fault of 
industry or technicians, as of the lagging social arrange- 
ments which fail to accommodate themselves to indus- 
try’s new possibilities. This difficulty is particularly 
acute toward the end of an accelerating movement, when 
industry is moving most rapidly and social arrange- 
ments are consequently lagging further behind and 
dragging harder than at other times. It is such a pe- 
riod of movement, conflict, friction, unrest, which we 
are in at present. Its difficulties are in turn mitigated 
by some movements specifically directed toward accom- 
modation, for instance, voluntary associationism and gov- 
ernment control. 

3. That management, machinery, materials, and for- 
ces are the important general factors of production. 
Management is active intelligence, having custody of 
a racial store of accumulated knowledges and_ tech- 
niques with the responsibility of producing goods and 
services by manipulating materials and forces. Machin- 
ery is all the designed ways of operating on materials 
by the application of forces as movers. Materials and 
forces are, respectively, what is shaped to make goods, 
and what assistance man can summon to supplement or 
replace the moving power of his muscles. Materials, 
so far as the operations of production are concerned, 
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are extensions of the earth which man inhabits; forces 
are extensions of his own energy. 

A corollary of this is that workers are no longer use- 
ful as workers (distinguished from managers and devoted 
to the function of moving and manipulating) and tend 
to obstruct rather than to advance productivity. They 
survive only as inferior machines (because they seem 
cheaper) and are rapidly being displaced. It is true, 
however, that many whom we call workers ought to 
be identified as lesser managers. Even this latter group 
will gradually be replaced by machinery. 

4. That we tend to approach complete mechani- 
zation and movement by forces external to man; but 
that the limits to this movement are set by the inci- 
dence of technical changes anywhere in industry which 
set up radiating waves of change and accommodation 
throughout its structure. Until production is stand- 
ardized, permanent, and repetitive in nature, machini- 
zation will remain an uncompleted tendency. 

5. That production takes place and that we move 
toward greater productivity, not because of the opera- 
tion of any single motive in individuals or in social groups, 
but because of a conjunction of diverse motives in in- 
dividuals and groups working in and through the com- 
plex technical instruments of the productive arts to 
produce a result which is mainly unforeseen and un- 
wanted, but not necessarily undesirable. Since results 
are unforeseen they cannot be motives, though they 
may become so when they are seen. Neither self-interest 
nor profits are adequate suggestions for motivation. 
Too many facts are unexplained by their postulation. 
Nor is the desire to use the product an actuating motive, 
since so many men produce what they do not use. If 
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any explanation is needed the attempt at adjustment 
seems the most universally applicable in production as 
in consumption. We do the things we do in industry 
because doing them offers us an adjustment to the ex- 
ternal world which, if not perfect, is at least tolerable. 
Intelligence brought into play in a primary effort toward 
adjustment is, of course, conditioned by past expe- 
rience, as it has been organized in the mind, and by the 
materials which happen to be at hand. These powers 
of reflection can, in this way, bring action into the 
service of certain general ideals, an effort in which achieve- 
ment takes on definite order, unity, and color. Out of 
them grow ways of acting which, because they are simi- 
lar in different individuals, become ultimately the in- 
stitutions of society. Institutions, once formed and 
visualized, become influences which assist in determin- 
ing action, usually bending it to their service, so that re- 
forms come mostly from inside and very slowly. This 
is true of productive technique and it is in these ways 
that changes come about in productivity. 


3. The conditions of maturity. 

It was implied in our title that industry might be 
coming-of-age. What was meant was that the physique of 
industry, so to speak, is developing, that the foundations of 
maturity are being laid. But, to push the metaphor some- 
what further, there will never be any genuine growing-up 
until the industrial intelligence begins to function in an 
adult fashion. There are those who feel that the putting 
away of childish things and the setting to work on the 
great problems cannot be said to have begun very seriously. 

It seems entirely credible, however, that we have been 
viewing, as we talked about industrial technique, the root- 
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structure of a mature growth; that it is out of this greatest 
of our achievements, so far, that further achievement will 
have to come; and that it is in this way that the barriers 
erected in the path of advance will have to be removed. 

To be concise, there are several conditions of maturity 
which we need to attain: (1) The need to socialize in- 
dustry, which means to make it serve social ends rather 
than individual ones; (2) the need to reconstruct in- 
dustry so as to take advantage of good incentives rather 
than bad ones in the interest of a better moral world; 
(3) the need for such a growth of industry as will give 
us the material basis of life which will enable us to func- 
tion at our best efficiency. 

In surveying the technique of production have there 
been mentioned any tendencies which would seem to lead 
in these directions? This is the question we may finally ask 
here. It is to be hoped that some progress has been made 
in centering attention on those developments which ac- 
tually contribute to efficiency; but it is even more neces- 
sary to discover whether, in looking for these causes, any 
light has beeen thrown on these wider questions. 

First, then, is industry becoming socialized? As 
we move toward greater associationism, toward a gen- 
erally closer-knit fabric of relations, it seems inevitable 
that socialization should accompany the movement. 
The identity of social with group interests grows greater 
as the group grows larger. An industry run for and 
by one man with a near-slave group of employees will 
serve one man’s interests only—in so far as he can dis- 
cover them. As the ownership is diffused, accompany- 
ing increase in size, and as owners know less and less 
about technique, the technicians come to have a greater 
and greater control. Much has been made of the pos- 
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sible bad effects of the separation of owners from direct 
productive responsibility on the grounds that the re- 
sulting impersonality is bound to affect adversely the 
employees, at least, if not consumers. On the other 
hand, it can be argued that this separation makes pos- 
sible a domination by engineering minds which never 
would have been possible under the older scheme of or- 
ganization. This would seem to be favorable to social ends 
since engineers will be more interested in smooth operation, 
always, than in producing profits. On this particular point, 
Mr. J. M. Keynes may be quoted. He seems to see this 
particular development in precisely the light of my own 
observation. And one, at least, who is well aware that 
Americans steeped in the Veblenian tradition will consider 
it unorthodox, is frankly glad to have this support: 


One of the most interesting and unnoticed developments of 
recent decades has been the tendency of big enterprise to social- 
ize itself. A point arrives in the growth of a big institution— 
particularly a big railway or big public utility enterprise, but 
also a big bank or a big insurance company—at which the 
owners of the capital, 7. e., the shareholders, are almost entirely 
dissociated from the management, with the result that the direct 
personal interest of the latter in the making of great profit be- 
comes quite secondary. When this stage is reached, the general 
stability and reputation of the institution are more considered 
by the management than the maximum of profit for the share- 
holders. The shareholders must be satisfied by conventionally 
adequate dividends; but once this is secured, the direct interest 
of the management often consists in avoiding criticism from the 
public and from the customers of the concern. This is particu- 
larly the case if their great size or semi-monopolistic position 
renders them conspicuous in the public eye and vulnerable to 
public attack. The extreme instance, perhaps, of this tendency 
in the case of an institution, theoretically the unrestricted prop- 
erty of private persons, is the Bank of England. It is almost 
true to say that there is no class of persons in the Kingdom of 
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whom the Governor of the Bank of England thinks less when 
he decides on his policy than of his shareholders. Their rights, 
in excess of their conventional dividend, have already sunk to 
the neighborhood of zero. But the same thing is partly true of 
many other big institutions. They are, as time goes on, social- 
izing themselves. 


It cannot be denied that a great deal of association- 
ism comes about, not by a natural functional adhesion 
of groups, but by a forced combination. These com- 
binations are devised by financial promoters often for 
the purpose of exploitation. The ways of accomplish- 
ing this are undoubtedly as numerous as instances are 
frequent. But, making all possible allowance for this 
kind of forced combination, there still remains a clear 
tendency toward associationism of a kind which arises 
out of normal technical processes. And when this hap- 
pens, it is always more possible to achieve coérdination 
among producing groups than it was before. This growth 
of coérdination may eventually make a really social 
system, all the parts of which function in harmony with 
the rest. At least we can set this as an ideal, remote 
for the present, but by no means impossible in the future. 
It is one, too, which may very well grow out of devel- 
opments which are actually taking place. 

It would be a mistake to assume that the people who 
are at work in industry are motivated by any such ideal. 
They are not. But it may be, for all that, that it will 
come about anyway. And that is what is most inter- 
esting in the present situation—that is to say, how we can 
get what we want from what we have got. But it may 
be possible that tendencies, such as we have discussed, 
when they have gone far enough, may become suffi- 


1 Laissez-Faire and Communism, 1926, p. 61. 
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ciently defined to become ideals and so to motivate effort. 
We do not now work for a coérdinated national system 
of operations. When we have worked a little further 
toward it, however, we may possibly begin to work for it. 

Two great drawbacks are evidently our remaining 
dependence on pecuniary motivation and our faulty 
notions concerning the functions of social control. It 
is possible to see how even a pecuniary system may be- 
come adapted to the service of social ends provided 
pecuniary rewards can be identified with genuine pro- 
ductivity, as, conceivably, they might be. But it would 
seem necessary always to have certain forms of social 
control, particularly if the pecuniary system is retained. 
There are two obvious functions which some public 
body will always have to perform if social results are 
to be got. One is in the matter of capital dispersal and 
allocation; the other is that of price control. Probably 
governmental control at present, always assuming an 
administration as wise, say, as that of the Interstate 
Commerce Commission, or as that of the War Industries 
Board during its brief existence, could perform many more 
useful functions than these. But they would, perhaps, be 
of a kind which industry may, by greater associationism, 
grow to do for itself. These two seem necessarily to be 
ones which some outside body will have to perform. 

The dispersal of capital must be a focus of control 
for a number of reasons, but most obviously because 
of the self-allocation which goes on within industries.! 

1 Tlustrations of this self-allocation are not difficult to find. I 
quote, for instance, from an article by Robert Denver in the New 
York Evening Post for May 14, 1927, in which the dividend and sur- 
plus policy of the National Biscuit Company is discussed: 


“It is estimated that the company’s business is increasing at the 
rate of about 9 per cent each year, and has been for some years, in 
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There is a tendency not to distribute earnings as divi- 
dends and to re-collect them by the usual investment 


face of ever increasing competition. Plant, machinery, and other 
facilities necessary in production and distribution of its wares have, 
naturally, had to be consistently enlarged to take care of this growth. 
Yet the company has never had to go into the open money market 
to finance this expansion. 

“Quite to the contrary its needs in that direction have been pro- 
vided for entirely out of earnings. The result is that the equities 
behind its securities and likewise its earning power have been sub- 
ject to steady enhancement. Since the capitalization of surplus in 
1922, extensive additions to facilities, etc., have been made, yet it is 
doubtful whether a cursory glance at the balance sheet of the com- 
pany reveals the full scope of such expansion. 

“Tn spite of the valuable additions to plant, machinery, etc., 
since that time the value at which these are carried in the balance 
sheet at the close of 1926, after liberal allowance for depreciation, 
shows an increase of but $8,000,000 over the 1922 figure. Un- 
questionably this is far below the real worth of the properties rep- 
resented. 

“Plant and equipment are of the most modern type thus assuring 
a full measure of economy in operation. The depreciation policy 
of the company is unusually liberal, thus partially explaining the 
relatively low value at which its properties are carried on the books. 
Last year, for example, the first year in which net before depreciation 
and fixed charges was reported, $1,807,930, or the equivalent of 10 
per cent of net earnings after charges, was set aside to cover de- 
preciation. 

“The income account of the company, due to the fact that it 
does not include the record of gross business, can hardly be accepted 
as depicting the growth of the company as it might otherwise. 
Still the record of net income and surplus each year after dividends 
since 1920 is of interest. These figures follow: 


Net Sur. Aft. 

Income Dividends 
LGD) We tee er ines Wipes ccs a.zs fess $5,543,120 $1,760,285 
TODAS 2 a Aust Bde Se ie nO 5,677,462 1,894,627 
ODD Mme: Rte Ron tee ca Scite ares 11,024,980 6,218,885 
NODS ee eee ee os rite sea shakin, ates 12,092,828 4,216,953 
ODA Rey eteeraie, an), Micro eGlS ons 12,881,530 2,959,135 
SPAR coh eh a il a: oo the og Oa ae 13,581,696 3,659,301 


AS NG Oc ee, autiat 14,674,162 1,681,987” 
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machinery, but to keep them within the organization 
and use them directly for plant extensions. This is 
largely responsible for the enormous overequipment of 
every one of our great industries, a form of waste which 
would be obviated by some regulation of dispersal and 
allocation. This right to self-allocation is not an in- 
alienable one and could be reached by a slight extension 
of the doctrine of public interest—provided the Supreme 
Court could see that the public interest is harmed by 
overequipment. Much of our hectic competition in sell- 
ing arises because of unwarranted plant extension, and 
prices are kept up because of the costs it imposes. But 
industries themselves fail to solve the problem because of 
a certain industry-consciousness which prevents social vis- 
ualization of needs, and because of our belief that what 
an industry makes it should dispose of as it sees fit. 
Only a public body could ever have a wide enough view 
of national development to hold a steady hand. 

Price control is a necessary concomitant of any pecu- 
niary system which may achieve socialization. If there 
are not price controls there will always be that taking 
advantage in markets which jeopardizes social needs. 
One industry may exploit another; one group another 
group; one individual another individual, with purely 
fortuitous circumstances furnishing the means, unless 
some steadying intervention is furnished.! 

With these two forms of control substituted for the 
antiquated and obstructive controls which dominate 
our governmental attitude now,? it seems quite pos- 


1 For more on this point see the author’s Economic Basis of Public 
Interest, 1922, and J. M. Clark, The Social Control of Business, 1926. 

* Cf. Anti-Trust Laws, with Amendments, 1890-1923, compiled by 
E. A. Lewis, Government Printing Office, 1924, 
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sible that the rest of a social program may be achieved 
by the voluntary action of industry of which the be- 
ginnings can be divined even now, developing steadily 
through the productive technique. But it must be 
most freely admitted that this is a matter which can be 
only loosely discussed at best. It would be highly im- 
prudent to speak with an air of certainty. It may be 
said, however, with some confidence, that study of 
economic realities will yield anyone greater confidence 
in the future than can ever be got by clinging to or- 
thodoxy or even to the old paradox of economics: that 
making money does not involve making goods, that in 
a pecuniary system individuals are set against society, 
that it pays better to withhold goods and services than 
it does to furnish them freely. There are forces stir- 
ring in these productive activities which may furnish 
the resolution of this paradox; which may identify in- 
dividual with social good; which may identify the mak- 
ing of money with the making of goods. It has already 
been admitted that confidence might justifiably be 
greater in securing a harmony of interests if there were 
any discoverable intention in public opinion to support 
a policy of public supervision of the necessary kind. 
But here our ideas linger incorrigibly in the past. We 
persist in the attempt to regulate modern industry by 
a system designed to manage the old institutions out of 
_ which we have emerged as from a chrysalis. And in- 
dustry escapes any control, in consequence, which amounts 
to much. 

This is the matter in which it is most difficult of all 
to say what will happen as a result of what is now going 
on. About the other two questions raised there can be 
somewhat more definiteness in discerning the conse- 
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quence of present trends. In the matter of incentives 
it is often remarked by critics that our pecuniary sys- 
tem inevitably brings out the most antisocial traits 
in men. We reward them for doing what injures us 
most. This criticism would be less true in a system in 
which productivity in goods was correlated with re- 
ward, whether in money or otherwise. The modern 
development of devices to bring wages into definite 
relations with productivity stresses this. So far as 
workers are concerned, however, incentives become 
progressively less important for inducing productivity; 
as standards are more closely set and as mechanization 
is more complete work becomes less voluntary. It is 
difficult to do other than standard work in a highly 
serialized process. But workers grow less important 
as workers. Human beings in industry come to be 
placed more and more in the managerial range. What 
we call workers are often not this in the old sense at all. 
The real problem of rewards in the future will be that 
of pay for contriving ability of greater or lesser sort 
rather than for any physical acts which may be per- 
formed. But when there is less criticism of industry 
for dissipating its earnings in dividends to vaguely known 
shareholders, as will happen if the results to be antic- 
ipated from closer associationism occur, there will 
remain only a question of adjusting the claims, within 
industries, of the several members of the group. This 
can be done with no more asperity than such a division 
of gains always incurs. So far as the group is concerned, 
it will not feel its interests solidly opposed to those of 
the dividend takers, as is now true. This is, it must 
be realized, to point to the dissipation of the old con- 
flict between “capital” and “labor” and to say that 
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the new conflicts will be those between one industrial 
group and another. But, though on the surface of things 
this may seem a remote prospect, no one should be 
surprised to see affairs develop in this direction pretty 
rapidly. And this may be asserted solely on the evi- 
dence of technological realities which seem to be spread- 
ing throughout industry. Even here, lacking govern- 
mental control at points of conflict (in the markets, 
largely) it would not be surprising to discover indus- 
tries setting up national codrdinating bodies for the 
adjustment of these conflicts. Something, a little, of 
this exists even now. 

The main point in this to one who happens to be in- 
terested in a better moral world would seem to be that, 
aside from conflict between individuals within groups 
to share in a certain budgeted return, there would be a 
great strengthening of the bonds of identity among 
men and women engaged in common tasks. They would 
possess a new ability to regard industrial activity as a 
service to society rather than to shareholders, who, 
they now feel, are exploiting them and the public too. 
This merging of self in the group will come about just 
as rapidly as the social arrangements we make for in- 
dustry will let it. And it will serve for the productive 
morality of which we spoke earlier. But how about 
consumption morality? How are we to escape from 
the competitive consumption which involves so much 
waste and brings out so carefully all the less beautiful 
exhibitionist traits which are so general a human weak- 
ness? Unless technological developments are worth- 
less as evidence of what is about to happen we are en- 
tering a period of slow income-leveling, of a gradual 
reduction in the possible fortuitous gains to be got by 
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exploiting advantage—which is the way such inequali- 
ties come about. Any movement toward greater equal- 
ity will reduce the tendency there now is to display 
spending power as a badge of superiority, whether the 
wealth to support the spending exists or not. If we 
could definitely get rid of the idea that one is superior 
who has more income we should not all of us be so driven 
to displaying our superiority by spending the income in 
the most showy ways. We might then be free to show 
our superiority in ways which would contribute to, 
rather than drain from, the social surplus. But of all 
this more again. 

Even if this leveling of incomes fails to materialize 
to any extent, there are tendencies which’may make us 
more moral as consumers. The standardization of goods 
is certainly one, the raising of living levels to the point 
where most people are able to possess all the usual ap« 
purtenances now associated with middle-class existence, 
is another. This is happening as a result of greater 
productivity, though we are a good way from it yet. 
And it restricts the field of ostentation considerably. 
Also it seems likely that as we grow used to modern goods, 
they will come to seem to us less objects to be flaunted 
before unfortunate fellow beings and more the common 
basis of a good life which is to be achieved not in goods 
but through them. The diversion of an increasing amount 
of our surplus to education ought also to have some 
effect in shaping a better consumption morality. 

How about this material basis of life, though, which 
was the third of the criticisms to be examined in the 
light of our productive technique? Is our industry 
likely to furnish this? If our examination of produc- 
tivity has established anything at all it is that we can 
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have this material basis at any time we like. That 
two-thirds of us still live in poverty is a fact. But the 
responsibility for it lies precisely where we have in- 
dicated—in our faulty social arrangements for industry, 
not in industry itself. And it has been said with suffi- 
cient emphasis before that if we could get our social 
rules out of the way industry would be greatly pleased 
to double the amounts of goods it turns out within a 
month. The tragedy of the situation, indeed, is pre- 
cisely this: that what we could do we are prevented 
from doing even when we should be happier doing it. But 
the technicians of industry will solve this difficulty 
too by applying the same sort of intelligence to co- 
ordinating and fitting together businesses and indus- 
tries which has been so successful in performing these 
functions for more limited tasks with machines. They 
will have to get around rule-of-thunb ideas concern- 
ing society just as they are having to get around these 
ideas concerning management. But it seems to be 
clearly indicated. To prophesy it is only to look for 
the extension of a definite present trend. 

All that which has been said here concerning indus- 
trial efficiency and its causes readers will take with a 
large grain of the proverbial salt. What any one per- 
son has to say, of this kind, is not particularly impor- 
tant except as it may be suggestive and engender other 
thinking about the same subject-matter. This, in the 
long run, after much discussion and checking over, 
may come to something. Whether what is now happen- 
ing in industry will ever yield a genuine science of man- 
agement, no one knows. There are plenty of prophets, 
who are conversant with the facts, who do not think so 
at all. It is perhaps most usual among economists, in 
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fact, to view modern developments with a very jaun- 
diced eye. Yet we have made some gains, some prog- 
ress toward science. And about this idea we have 
permission to use imagination. Indeed no less an au- 
thority than the editor of the Bulletin of the Taylor Society 
admits the necessity for a play of imagination in and 
around the problems of efficiency: “Imagination, specu- 
lation, theorizing—call it what you will—is essential 
to the development of any science. It is essential if 
industrial society is to discover a science of manage- 
ment. . . . Such speculations may inspire managers to 
modifications of managerial practice, and it is these 
modified managerial practices which constitute the ob- 
jective data on which a superstructure of science is 
reared.” 

In this same commentary some further remarks are 
made which are so pertinent as to deserve quotation: 


However, if imagination is to contribute to the development 
of a science of management, there are certain conditions to its 
exercise which must not be disregarded. . . . In the first place, 
imagination must have a basis of proved fact. It cannot be 
spun out of vague conjectures. ... In the second place, if 
imagination is not to lead us astray, is to play a dependable 
part in the development of a science of management, there must 
always be drawn a sharp line between, on the one hand, proved 
facts and established principles, and on the other hand, “visions 
in the unexplored background of discoveries.” These visions 
should be presented merely as inspirations to experiment. In 
the third place, errors of the imagination must be eliminated 
before they have led us astray, by subjection to “crucial and 
experimental tests.” This is why the physical sciences have 
developed so much more rapidly than the social sciences—the 
physical sciences are concerned with data much more easily 
subjected to crucial experimental tests. This is a major reason 
why the development of the social sciences is so retarded, and 
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why the modest beginnings of a science of management which 
we do have is concerned primarily with the management of 
equipments and mechanical processing. We have not yet a 
science of distribution or of human relations in industry. Con- 
duct in industry may be observed, recorded, classified and 
analyzed as it appears by chance, but it cannot yet be subjected 
to the manipulation and control required by scientific experi- 
mentation. ... 


Even trying to get at the secret of our undoubted ad- 
vance in efficiency, about which there seems to be little 
question, 1s attended with uncertainty. The hardest 
part of the problem is not to guess, even to guess pretty 
shrewdly, and with some logical soundness, what the 
causative forces are, but to prove, ever, that one has 
succeeded in putting his finger on a cause. It will be 
seen that there is not the slightest chance of checking 
imagination by experiment in the genuinely scientific 
sense. One cannot find an industry in which any single 
cause is clearly isolated, much less one which is willing 
to undertake experiment under controlled conditions. 
All we ever know is that some industries or some busi- 
nesses are more effective than others. And in these 
particular ones it is invariably true that more than one 
possible cause is present. They are of that advanced 
and experimental type where many desirable changes 
are studied and many adaptations are made. Faced 
with this situation I have proceeded to call attention 
to all the factors which may have played a part, develop- 
ing some discussion as to the place of each one in the 
whole. If it has seemed arbitrary, that was not meant; 
and I should like to repeat that none of it is or could be 
scientific in a genuine sense. It is as though my read- 
ers and myself, being familiar with industrial affairs, 
had conversed about the situation—except that only 
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one side of the conversation is here. It is as important 
as conversation, not more. 

Still the belief may be reaffirmed that this is neces- 
sary. It is necessary because what we must do socially 
is to take account of the realities of industry. What 
is happening must be made the basis of what is to come. 
We must build our foundations not on the sands of 
ideality, but on the rock of reality. The social and 
political structure must fit the industrial scheme, must 
be, as it were, an extension of industrial technique. This 
is the way in which we may come to maturity. 


CHAPTER VII 
GETTING WHAT WE WANT FROM INDUSTRY 


1. The time of decision. 

When a young man comes of age, he traditionally 
attains a new status in the community. He is admitted 
to the councils of the elders and a new mantle of re- 
sponsibility descends upon him. For him, it is a time 
of pause and casting up before he enters upon the work 
of his maturity. The stresses and questionings of ad- 
olescence have carried him, uncertainly until now, into 
a world he had no part in making, but from which there 
is no possibility of escape. In this world he must now 
find work to do and a way of life which will seem to him 
good. If his education has been sufficient, if it has, so 
to speak, placed him as it should, the elements of his 
problem will be present to his mind. He will know some- 
thing of his world and of himself and he will proceed 
more or less wisely to the determination of his réle in 
the drama of mankind, a drama which may take a tragic 
turn, it is true, but which is much less likely to furnish 
an unhappy ending if his choices at coming-of-age have 
been made rightly. 

It has been the thesis here that industry is coming 
to maturity, that it has reached the stretches of its 
career when what has hitherto been haphazard growth, 
tortured by the uncertainties of adolescence, ought to 
become a mature career determined by a program of 
progress, encouraged by a sense of achievement. So 
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far, this career has had its successes, but also its fail- 
ures; so that none of us knows certainly for the future 
whether we shall be present at a cultural tragedy or 
whether we shall see the newest, and, perhaps, the most 
lusty youth of the race, come into the full powers of his 
strength intelligently disciplined for a place in the world, 
or whether we shall see in him a gradual disorganization 
and a drift into futility. 

Who is it that must make this decision? When we 
ask this question, of course, our analogy falls to bits. 
If any one of us had to decide, the matter would be 
sufficiently complex and the chance of error sufficiently 
high, but we are committed to decisions which are so- 
cial—not individual—and this commitment brings with 
it an increased complexity and a generous liability to 
error. The conditions of right decision are clearly, under 
these circumstances, a forthright attitude of decision- 
making and the data requisite for its completion. The 
difficulty with most social decisions is that we get no 
really definitive answers because the alternatives are 
not plain. It would seem gain at least to escape such 
confusions as these in planning industry’s career. 

Nearly all of us are involved, in the sense that we use 
motor cars, toothbrushes, refined sugar, and glass; 
we are every day and all day in contact with industrial 
affairs. Some of us, however, are more directly involved. 
We work in factories or offices, in mines or forests. 
We not only use goods but also we help to make them. 
Especially the world’s contrivers must acknowledge 
responsibility. 

As affairs are organized, however, a much greater 
burden of responsibility is imposed upon industrial ex- 
ecutives. They meet it sometimes casually and with 
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indifference, having in mind what is only of advantage 
to themselves immediately and in a small way, but 
sometimes—and all too unusually—meet it prayerfully 
and with a genuine feeling for its consequence. Among 
these, even, there is a concentration of responsibility 
as things are. A bank president who serves on half a 
dozen directorates obviously accepts a weightier réle 
than a plant superintendent. Whether he plays his 
part with lightness and superficial cleverness may be 
of momentous importance. It is not an ingénue part. 
However we are cast in the drama, though, a part of the 
responsibility for the present ensemble and for the fu- 
ture course of the play is ours, even though it may be a 
very small one. We ought to realize it more clearly. 

There is a réle for everyone; but not all are equally 
well acted. One who studies industrial advance must 
be impressed with successes of certain kinds and fail- 
ures of certain others. Advances in factory technique, 
for instance, exhibit the modern intelligence at its best. 
Advances traceable to general policy formation are in- 
frequent and uncertain. 

In general, it must be said that society’s part in in- 
dustry’s coming of age seems to be little more than a 
casual functioning of time. Time goes on; society strug- 
gles ineffectually with the discipline of industry. Dis- 
cipline would involve the multiplication of time by in- 
telligence. We seem to prefer to do other things with 
our brains; so that there is a distinct lack of maturity 
in our social sense of order and symmetry. We need 
an enlightened opinion everywhere among those who 
are concerned with commerce, even as users of goods. 
But most of all, of course, we need enlightenment among 
those who have attained the higher rankings of indus- 
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try. Critics frequently say at present that, so far, we 
appear to have got service from business men almost 
in inverse ratio to responsibility. It must be admitted 
that there are grounds for this criticism, which is, in it- 
self, as severe a condemnation of our industrial leader- 
ship as could very well be made; but also, it might be 
said with equal truth, the public has done no more than 
to stand by with complete indifference. 

It must never be forgotten that ours is a system which 
assumes to be motivated by profit, and that we reward 
productive efforts not according to their productive 
results but according to their salability. This fact 
of our system has its consequences in the withholding 
of effort, for often under the going rules, most is to be 
gained by withholding and extorting, least by generous 
expenditure of effort or most effective applications 
of ability. 

This is a circumstance—perhaps most deadly of all— 
which must be judged to have kept our industrial edu- 
cation backward, for we have consistently as a people 
turned our backs upon the suggestions for ordering 
affairs so that the greatest rewards would go to the 
greatest producers rather than to the shrewdest or luck- 
iest bargainers, to, as the old books used to say, “re- 
graters and forestallers.” We are not even yet, most 
of us, aware of this distinction. And those of us who 
are aware feel no disposition to do anything about it. 

Also it ought not to be forgot, if we are trying to ac- 
count for social backwardness, that we have developed 
very gradually from the system of single owner-man- 
ager industry which was characteristic of the nineteenth 
century. This was a system in which the capitalist 
and the executive of a business were identical and in 
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which the relations of employer and employee were 
the simple ones of master and man. There were still 
kept the personal contact and face-to-face bargain- 
ing, which had held over from a still earlier guild sys- 
tem. Ours is a kind of industry in which the separa- 
tion of capitalist and manager, employer and employee, 
has practically been completed, and in which imper- 
sonal relationships have been substituted for the older 
ones to which human nature was so much more easily 
accommodated. The attempts we have made to adjust 
opinion and policy-making to this fundamental change 
have been on the whole rather feeble and ineffective. 
In spite of the completeness of this change we are apt 
to forget that it has happened when we concern our- 
selves with industrial policy. The change involved a 
tremendous concentration of power in the hands of the 
owners and managers of the various forms of modern 
business; but there has been a persistent clinging to old 
theories of relationships in the new and very differ- 
ent age, and this has also had its consequence in con- 
fusion; and has helped to prevent the making of a pro- 
gram for the period of industry’s maturity. 

There must be a reason, however, for the great ad- 
vances we have made in our ability to raise the levels 
of living. But, as I have tried to show, these lie in tech- 
nical advances rather than in any improvements in 
the making of industrial policy. We could not legit- 
imately expect our technicians, or even our execu- 
tives, to correct this greatest of our faults. It belongs 
to that indefinite realm of public policy respecting busi- 
ness which most of us find so dull and so easy to let 
alone—even those of us who would seem to be in posi- 
tions where these responsibilities are difficult, to evade. 
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It is surprising how easy “captains” of industry find 
it to be “captains” rather than “generals.” So far 
as the public is concerned, it is very much easier to en- 
joy the few, meager (in the light of the possibilities 
there are) fruits of our youthful industry than to make 
any active efforts toward enriching the soil which pro- 
duces the fruit. The motives called for are higher for 
this further effort, it is true; scarcer, perhaps, also. It 
is easy to engage the effort to outwit absolute hunger; 
it is not so easy to go on from a level of life already high 
to one we can imagine which has about it a touch of 
splendor; and if we never arrive, that will not be because 
our technicians have failed us, but because we could not 
find the resource of spirit in our society which would 
make their efforts genuinely fruitful. 


2. What we want from industry. 

One who went about asking people what it is they 
want from industry would receive—if he had the writer’s 
experience—rather inconclusive replies. Many of us 
seem to live in our complex world as children do. We 
accept what happens to us, sometimes a little rebel- 
liously, but with a wholly negligent spirit. If we have 
a plethora of toys, we become extremely careless with 
them. We complain if prices are high. We are a little 
querulous about a certain prevailing ugliness in factory 
districts. We are bitter about the congestion of our 
cities. We think our particular share of the national 
income too small. We dislike the growing pressures 
and monotonies of daily work. But aside from casual 
complaints, usually of a purely condemnatory and neg- 
ative nature, we do nothing! We are largely persuaded, 
indeed, that it is no part of the publie’s concern what 


GETTING WHAT WE WANT FROM INDUSTRY 251 


happens in business. This attitude finds its most char- 
acteristic expression in the slogan which reads “Keep 
the Government out of Business,” as though this in it- 
self were not a commitment on the question. As a mat- 
ter of fact, this amounts to taking a stand, though we 
may not intend it as more than a gesture in favor of the 
status quo, or, at most, as an effort to hold gains which 
we have made in the only way we conceive that to be 
possible. 

This withdrawal, this holding back, is so uncharac- 
teristic of the American spirit in its every expression 
that it remains a source of puzzlement. Other peoples 
think of us, and we think of ourselves, as active and 
adventurous, as experimental and progressive, and yet, 
in these most critical dilemmas of industrial life, we 
frequently seem content to sit on the lid of a boiling 
pot refusing to recognize the heat underneath. The 
suggestion is sometimes made that if we persist in re- 
fusing to use our generating steam, there may be an 
explosion one day. The means of avoiding such a ca- 
tastrophe is obviously to experiment with ways of using 
power, to harness it to whatever purposes we have. 

And yet, though many people are indifferent, some 
are not; and these have been willing to tell what it is 
they want. In generalized fashion there is written be- 
low something of an American consensus. Imagine 
. then that the “‘typical’’ American is speaking: 

“What I want of industry is that it should make goods— 
honest goods—and make them cheaply. I want it to 
sell them cheaply, too, and to arrange its avenues of 
distribution so that they move smoothly and friction- 
lessly from where they are made to where I want to 
find them. This seems no more than we have a certain 
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right to ask as consumers, and surely it is not too much 
to ask. Further, and more concretely, I want from 
industry good and various food; honest and attractive 
clothing; a sunny, airy place to live, close by my work; 
I want an automobile which will run smoothly, cheaply 
and long; a radio; furnishings for my home; materials 
with which to play the games of which I happen to be 
fond, and ample space to play them in. And not only 
for myself do I care about these things. I am, like most 
other people, fond of my family and care more that they 
should have these things than that I, myself, should 
have them. But that introduces other considerations. 
Living together as we do in a little group, we prefer 
not to ask others to do our work for us both because it 
is inevitably expensive and because we do not like “‘serv- 
ants”; and so we want all the latest household ap- 
pliances—electric washers and refrigerators; electric 
cleaners, gas stoves and the like. We want to get them 
as fast as they are invented and get them cheaply—but 
we want more, too. We want parks and playgrounds, 
for some of us are growing up and need sun and air and 
exercise; we want clean streets free of dust and filth; 
and, perhaps most important of all, we want schools 
in which it will be something of a joy to grow toward 
the future. 

“My family is jointly interested with me in these things 
and willing as most to do what is necessary to get them. 
We do not have them all any more than other Ameri- 
cans do, though we are conscious of the great good luck 
it is to be Americans just now. We should probably 
not have bathrooms if we lived anywhere else. We 
should not have telephone service, an automobile, or 
a radio; we should not have electric cleaners and wash- 
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ers; we should not, in fact, carry on with anything like 
our present efficiency and comfort if we happened to 
have been a French, German, or Russian family. 

“But we are conscious, too, that many Americans are 
not so lucky, and this is disturbing. Somehow we can- 
not feel it inevitable that these things, which somehow 
fill in the picture of our lives, should not be avail- 
able to all other Americans. And we shall never, prob- 
ably, feel that American industry is doing all that it 
ought to do until it supplies all Americans as we are 
supplied. 

“Meanwhile, we see that in the midst of good things 
the first condition of keeping them and of extending 
their benefits to others is hard work. And so we try 
to work hard—not that this is unpleasant; indeed it 
seems to us like fulfillment. Comfort for the sake of 
comfort is certainly not our idea. So it is that we fail 
to understand a certain fact about American industry— 
the withholding of effort or of goods which makes jobs 
last long and makes goods cost more. We are simple 
enough to like work, and to want others to have in the 
greatest possible quantity the things we ourselves can 
make. We believe, moreover, that in this we are quite 
ordinary and not at all unusual. We have relations 
and friends who are engineers, farmers, manufacturers, 
and plain working men and women. Most of them 
do not talk about it, but we are confident that they 
feel just as we do in the matter. And we wish that 
this common, simple, everyday wish of Americans 
could somehow make its way into the structure and 
functioning of our industrial system. 

“Tt is not only as consumers that we have definite 
attitudes, then, about industrial life, but also as workers, 
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And in this matter we have equally strong feelings. 
We want places of work remodeled so that the jobs 
themselves, which must be carried on, will be intrin- 
sically desirable. There are still whole areas of Ameri- 
can work which seem inexcusable. Factories and mills, 
noisy, dirty, and ill-lighted; machines which drive men 
at their mechanical pace too fast and overlong: there 
are too many of these. Some men, and women even, 
still work at physically exhausting tasks which drag 
them down nearer, day by day, to the ultimate and 
inevitable end of such labor. We know, too, that there 
are many casuals who have been broken and thrown 
out to rust and rot, and to prey as_best they can upon 
the rest of us until their short lives run out. Worst 
of all, we know that there are children of whom more 
fortunate children hear with wide, incredulous eyes, 
who are forced to work at loom and spindle, and who 
wither perceptibly under this slow sapping of their 
youth. 

“These things seem to us neither necessary nor will- 
ful. We do not recognize in anyone we know the mo- 
tives which would actively consent to them. We do 
not want it; and others do not want it. Things bought 
at such a price are too costly to own. We want to see 
an industry which will not only move steadily toward 
better and cheaper goods, but which will make machines 
to do the work these men and women and children are 
now doing.” 

This, pretty much, is the typical American’s pro- 
gram for industry. It is simple in that it refers to im- 
mediate goods; but it calls for drastic changes, ones 
which most Americans do not usually visualize. The 
most searching question which can be asked of indus- 
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trialists at present is whether this more or less conscious 
program of Americans can conceivably grow out of the 
tendencies of our development. 


3. Distorted incentives. 

When anyone attempts to say what Americans want 
from industry, he must, of course, be conscious that he 
does not speak for everyone. It cannot be denied that 
there are people in the world who consider the choice 
between a little sacrifice for themselves with consider- 
able gain for society, and some gain for themselves with 
considerable social sacrifice, as simply no choice at all. 
They have the attitude toward human affairs which 
smoothed the way a century and a half ago for Adam 
Smith’s self-interest economics. If they think of it 
~ at all they doubtless consider that in following closely 
their own interests they are pursuing the interests of 
the social group. The horselaugh of Bernard Man- 
deville over the idea that selfishness in individuals eould 
be the best social policy, and which he epitomized in 
the phrase “private vices, public benefits,” had really 
very little lasting effect, though it has amused a select 
few in every generation since. In spite of the undoubted 
prevalence of self-seeking, it is possible that it persists 
not because of any perversity in people, but because 
the world has so changed that motives which once were 
effective in accomplishing the world’s work are so no 
longer. It is not motives which have changed, but 
the world in which they operate. Private selfishness 
can no longer by economic legerdemain be erected into 
a desirable social policy. 


” 


1Cf. “The Distortion of Economic Incentive,” in International 


Journal of Ethics, xxxiv, pp. 272-82 (April, 1924). 
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It is not a wrong thing but a right one that people 
should want to provide for themselves and those whom 
they love. The difference is that the way to provide 
now is through codperation, not, as it once was, by 
exclusively individual effort and by a competitive strug- 
gle which wore most of the aspects of war. We still 
retain the old motives, which are good, but we have 
developed a means of attaining their ends which is bad. 
We need, then, somehow, to get our motives to work 
for us rather than against us. 

We are only now beginning to see the relevancy of 
the curious modern inversion of the psychological stres- 
ses of normal living. The desirable ways of living and 
qualities of behavior observable in less complex econo- 
mies are here distorted out of all semblance to their 
origins. In a simpler existence those persons are re- 
vered—and thus set the fashion for conduct—who serve 
their neighbors best, economically and socially. For 
an illustration of this way of life and mode of conduct 
we may use the country doctor of a generation or two 
ago. Others might be chosen, but none perhaps which 
would be still personally familiar to so many of us. What 
kind of pay was it that he demanded for his services? 
Was it money, the power to command wealth? We 
know that it was not. His pay was mostly in some 
such sort as a gratefully wrung hand and a later say- 
ing in the mouths of people, his neighbors. How would 
this plain, rough, bearded man appear, fitted out with 
the trappings of the modern wealthy? Surely the mean- 
ing of the contrast between the fundamental motiva- 
tions of life is plain enough in the mere stating. The 
fact is that the country-doctor sort of person in the 
environment which produced him neither could nor 
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wished to become rich. If there were no other reason, 
there is explanation enough in the resentment of neigh- 
bors. The fact is that, in a simple economy, people 
see that the getting rich of neighbors is accomplished 
at the general expense, and they will not tolerate it. 
There is a remainder of that feeling still so far as some 
professional classes are concerned, and a faint survival 
of the notion that great wealth must have been ac- 
quired dishonorably. 

It may very well be asked why, in the case of the 
modern rich, we tend to ape their extravagances and 
at the same time to consider their gains dishonorable, 
as we undoubtedly do. This feeling of the dishonor 
attached to wealth may be taken as a survival of the 
morality of simpler economies which has refused to 
change as economic conditions permitting such great 
aggregations of wealth have developed. Competition 
worked to keep a certain equality in the old system as 
it does not work now. And we have not come to the 
point of adopting new controls for leveling incomes 
although we still retain vestiges of the old morality. 
This is one of those cases in which we exhibit a confu- 
sion of moral ideas. The very wealth we deplore on 
moral grounds, and the very people we despise for 
having it are the stimulus for emulation. We want 
what is undoubtedly dishonorable, but that seems to 
cause very little diminution in the strength of our desire. 

It is therefore to the industrialists and their families 
that the costly and ostentative luxuries of life most 
fitly seem to belong. It is clear that the physician who 
acquires wealth has done so at his neighbor’s expense. 
It is clear that the merchant’s or the manufacturer’s 
riches have the same source—in a simple economy. A 
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shopkeeper from whom only his neighbors buy incurs 
ill-will along with a fortune. But when society organ- 
izes itself a little differently, when it has grown a little, 
when the area of the market in which the shopkeeper 
sells grows large enough so that he is socially removed 
from his customers, he incurs no neighborly disapproval 
with his wealth. In fact, he appears to be quite a clever 
fellow, for he is getting rich out of foreigners, and we all 
of us dislike foreigners anyway. His neighbors, there- 
fore, yield him the praise which is the supreme grati- 
fication of man’s existence. 

In the sense that men are moved by it, all is quite 
surely vanity. It enlarges and feeds upon itself. He 
who has had some gratification of this kind is inclined 
to make the most of it. In order to emphasize his clever- 
ness in business and to obtain more praise, he forces things 
a little. A bigger house, more servants, and all the other 
appurtenances of riches convince one’s neighbors of the 
substance. Neighbors are easily impressed, inclined, even, 
to enlarge evidences of prosperity into the certainty of 
affluence. The shadow is taken for the substance; the 
underpart of the pyramid is inferred from the apex. The 
fellow who can spend most is the cleverest in the neigh- 
borhood. The thing becomes a vicious circle, for when 
he patronizes his friends they are stung into aping him. 
Can they afford to let their wives and acquaintances think 
him cleverer than they? 

Our social groups are consuming groups, this is the 
difficulty. We have almost completely divorced our pro- 
ducing lives from our consuming lives. At home and 
among our friends we have no approval for our productive 
efforts, and so our neighbors, and, tragically, our very 
wives and children come to estimate us according to our 


GETTING WHAT WE WANT FROM INDUSTRY 259 


incomes, and not only according to our incomes, but 
according to the evidences we show of power to spend. 
Income is inferred from expenditures. So it happens that 
our approvals depend upon the appearance of luxurious 
surroundings. And for the old morality of service, of 
workmanship, and of pride in skill, there is substituted 
the morality of display. 

We see that this is due to the nature of the social system, 
not to any change in human nature which, indeed, is 
curiously unchanged and helpless in the face of these old 
stimuli. It drives us, just as it always has, to do the thing 
which will win for us certain praise. There is a pathetic 
human weakness for enlargement in the eyes of those 
we care about; and most of us care most about our family, 
our neighbors, and our friends. In a simpler economy 
this human trait made for working standards of responsible 
living, the service of the group; it tied man to man and 
knit the community fabric closer. In our moderneconomy, 
wide as the possibilities of material success are, it becomes 
a force which drives us to social sabotage, to spendthrift 
living, to putting up a front, to being ‘‘tin-horn sports,” 
to making shabby goods. 

When the cycle of economic processes, production, con- 
sumption, and distribution are confined to a group sufli- 
ciently small so that the controls of life extend to all the 
processes and their interrelations, the monstrous luxuries 
of modernism, so subtle, so perfect, and yet so sterile, 
are made impossible of happening; but when any part of 
life becomes depersonalized, as our productive life has, 
the stresses are twisted and distorted, and human nature, 
following the lead of old, deep-seated guides and incentives, 
is led, trusting and helpless, into these cul-de-sacs of de- 
generacy. There is no chance for any different eventua- 
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tion. Modes of conduct are not, as we supposed a few 
years ago, fixed and inflexible. New habit patterns may 
be constructed which have the force of will in them; but 
to ask that habit patterns be built up which require an 
indifference to the approvals of the social group in which 
one lives would raise other questions quite as vexing. An 
indifference in one respect involves indifferences in other 
respects, for instance, and the immense moral force of 
social pressure is at once lost. Surely this cannot be the 
answer to the problem that is posed by distortions of 
economic incentive. We do not want men to be insen- 
sitive to group morals. Rather, we want an increased 
sensitivity. 

But if we are to keep men responsive to social ap- 
provals, they must yield better fruits than they are 
now producing. Some moral controls over the immense 
and increasing spending power of our age must be con- 
structed so that the first recourse of persons who come 
into money, as we say, will not be to barbaric ostenta- 
tion and all the silly vanities of competitive consump- 
tion. It ought to be wrong to squander wealth, and 
only right to use it wisely and well. We have got to 
give up trying to make of every day a Roman holiday; 
we must sometimes remember to celebrate the appointed 
feasts of reason. 

If the answer to the problem is not to be one which 
will require a change in human nature so wide and deep 
as to disturb many other relationships of life, it must 
involve a change in the stimuli which call out differ- 
ent modes of conduct. It may be that friends, neigh- 
bors, wives, and children can be trained to look for 
productive virtues rather than consumptive spectacles; 
but this must involve some change from the present in 
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the direction of making production more spectacular; 
of setting up measures of productive efficiency; of mak- 
ing it seem virtuous and worthy of approval to be pro- 
ductive. How this can be done in a factory age is, one 
must admit, very difficult to see, for factories take work 
out of the home and separate the lives of men and wo- 
men. In simpler economies, the place of work is the 
home; production is a joint task; and there are thus 
built up about it all the associations of home and neigh- 
borhood, the setting from which it cannot be extracted. 
In our age this emotional content with which all things 
in the home must be charged is removed, and the pro- 
ductive process has to stand by itself without this power- 
ful support, and this has such important results upon 
the institution of the home also that it, too, seems to 
move toward disintegration. There is nothing for the 
home to rest on now that industry has been taken away 
from it, and there are no more large families to hold 
things together. Both industry and the home have lost 
much by their separation; and for neither of these old 
institutions, as they once existed, or for their place 
in our lives, is there now any adequate substitute. 

Perhaps it can be made to seem wrong to squander 
wealth; and perhaps it can be made to seem supremely 
important to produce it. But neither in our popu- 
lar morality, with its roots in a past age and its controls 
devised for a medieval economy; in religion, which clings 
to outworn ethics, irrelevant for the present; nor in 
public-school education, which is dominated by the 
two, does there seem to be a sufficient promise. But 
it is through some such social agencies as these that 
controls will have to come. 

One difficulty which runs all through attempts to get 
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control of the modern forces in the interest of a better 
world is that the old rate of change has been super- 
seded by a greatly accelerated one. We have not cen- 
turies in modern times to elaborate the detail of one 
structure as the builders of the cathedrals had. Nor 
have we centuries in which to work out the moral con- 
trols of economic life when the content of life itself shifts 
so rapidly. But the attempts at mastery will be made; 
they will be more and more successful, and will in them- 
selves provide for continuing change. This will be so 
unless the intelligence of man, having brought him so 
far on a tortuous way, treacherously fails him now. 


4. How can we get what we want? 

If we see what it is that we want from industry in 
the way of goods and in decent kinds of work, and if 
we see how it is that our best motives become per- 
verted, we are in a much better position to get what 
we want than we are if we register only uncertainty 
when we are confronted with these questions. It is most 
of all necessary to see that without moral decisions 
even industrial life cannot be trusted to operate well. 

We cannot treat either our morals or our industrial 
arrangements as absolutes and expect to progress very 
rapidly. We must at least be willing to let them be- 
come accommodated to each other. Which will be re- 
quired to change most seems unimportant. The real 
necessity is for fusion. And this fusion can be accom- 
plished only on the basis of expediency. An illustra- 
tion or two may make this clearer. 

After the War we were confronted with a problem of 
international debt settlements. The kind of arguments 
used on both sides is in point. Some said we ought 
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to forgive the debts because it would be a Christian act. 
Some said we ought to be paid because it was just for 
a debtor to pay his creditors. A better way to settle 
the argument was suggested by some hard-headed per- 
sons who asked whether it was expedient. The ques- 
tion then arose: ‘expedient for whom?” And to the 
surprise of many it was discovered that a nation has 
little to gain at the expense of other nations, that the 
world is by now so tied together economically and na- 
tional boundaries are so irrelevant that what was gain 
for one was gain for all and what was loss for one was 
loss for all. But was this clear statement of the mat- 
ter allowed to prevail? 

One who has followed the struggle in recent years 
for the establishment of the eight-hour day in industry 
has another similar illustration in a different field. 
Whether the eight-hour day was expedient seemed to 
be the last consideration by those who took positions 
on either side of the argument. One who suggested 
that it might be right in some situations and wrong in 
others, depending upon the technical position of the 
job and upon the kind of work, was considered to be 
a traitor to one side or the other. But in reality the 
eight-hour day is not right because it favors workers, 
nor wrong because it does not favor employers. It is 
right or wrong because it makes for larger or smaller 
product, for better or worse working conditions, in a 
word, because it is or is not expedient in a social sense. 
And a general position in favor of or against must be 
judged to be purely idealistic and not practically in- 
telligent. 

The recent adoption by the Ford interests of the 
five-day week raised a whole storm of discussion among 
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business leaders. Mr. Ford was roundly condemned 
and his five-day week bitterly objected to by a con- 
siderable number of his contemporaries. A sophisti- 
cated bystander could guess what arguments would 
be used. And as would have been expected, they were 
motivated by a defense of already assumed positions, 
in their industries, not in Mr. Ford’s. Whether it was 
expedient for Mr. Ford was a consideration which was 
entirely neglected. 

Many similar illustrations from industrial life might 
be adduced. We are for or against one party to an in- 
dustrial dispute not because we know the situation 
and what it requires, but because one settlement con- 
forms to our moral notions and the other does not. We 
want the coal industry to come under governmental 
control because we favor governmental control, not 
because we think it will work well for producing coal; 
or we do not favor it because we want the government 
“kept out of business.”” We favor high or low tariffs, 
or one form of taxation as against another, with very 
similar influences shaping the opinion. 

It is my belief that we cannot get anywhere in the 
guidance of industry on an idealistic basis of this sort. 
But the motives involved are not to be impugned. They 
are perfectly good human motives. We are trying all 
the time to be moral conformers. We have only to 
realize that we cannot get what we want in that way. 
How this realization can be made general and so change 
our concrete attitudes toward the making of decisions 
is not an easy question to answer. Perhaps only the 
long and slow processes of education will train us to 
substitute expediency for ideals, the scientific attitude 
for received dogma, openmindedness for coventional 
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decisions. I am inclined to that view. But that is per- 
haps because I am an educator. There may be other 
ways. But I am perfectly sure of the necessity for es- 
caping from emotional or moralistic attitudes and re- 
placing them by the tests of experience. And this in- 
volves the making of decisions rather than accepting 
traditions. 

It might be well to point out, too, that we move within 
certain rather well-defined limits in getting industry 
to provide us with goods of the quality and kinds we 
want. Not to recognize these limits is to become an 
out-and-out Utopian. For instance, it seems quite 
clear that we are committed to large-scale organization, 
to the minute division of tasks, and to the more and more 
complete machinization of factory work. And it will 
not do us much good to complain about these things. 
The time has passed when any choice was possible as to 
whether we should have them or not and we have to 
take them as given conditions in working out any pro- 
gram for the future. Just where to draw the line be- 
tween what can be changed and what we have developed 
so far as to be irrevocably committed to is difficult to 
say, often. But there is a difference here which is worth 
attention. In general, we are apt to err either in think- 
ing that almost anything can be done or in thinking 
that nothing at all can be done. At this point we are 
most apt to admit ideals to the picture and go entirely 
wrong. There are those who hate the industrial system 
and all its implications. I have philosopher friends 
who feel that way. They become enamoured, perhaps, 
of a foreshortened picture of the Greek economy or 
with the institutions of the Middle Ages—as Mr. Ches- 
terton does—and resolve that every detail of contempo- 
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rary American life is unworthy a place in their ideal 
commonwealth. This is unlike the discontent which 


- leads to reform because it seems to result in such an 


enormity of disgust that any possible change would 
be too small to be sufficiently effective. As a conse- 
quence, most of my philosopher friends spend a great 
deal of time in those parts of Europe where industrial- 
ism may be escaped in favor of the crumbling remains 
of the civilizations to which their eyes turn backward. 

Other people take the opposite view that everything 
is quite well as it is. America is prosperous; we have 
the highest living standards ever known to the race; 
and we show a capacity to increase our productivity 
which will lead to more of the same thing. President 
Coolidge’s professed attitude is this one. But this over- 
looks several considerations. The first is that our morals 
ought not perhaps to do all the accommodating, that 
is to say, that we do not need to consider everything 
right which happens to exist. It goes too far in ac- 
cepting present trends as inevitable and desirable. It 
overlooks, too, the fact that industrialism is dynamic, 
that it changes, and that this change, if entirely un- 
controlled, will not necessarily be for the better. It 
also overlooks certain patent disadvantages of the pres- 
ent which no one, I think, would defend unless he were 
utterly fatuous. There is poverty, there is child labor, 
there is waste, there is war, there is the terrific grinding 
monotony of machine-substitution, there is the filth - 
and disorder of our cities; and all of these grow more 
or less out of the industrial system as we have it. 

My own idea is that we might grow away from pov- 
erty and the other ugly concomitants of industrialism 
and toward something better, though not, indeed, like 
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Athens or Florence or any of Mr. Wells’ Utopias. And 
that we might accomplish this by taking industry as 
we find it and shaping it reasonably and slowly but 
also forcefully toward what seem, for the time being, 
better arrangements. This would be done in great 
decisions and in small ones, by consumers and producers 
each in their own way; but it would be better done if 
we worked to some plan, some expectation by which 
results could be judged. The first condition of achiev- 
ing such a plan, however, seems to me, as I have im- 
plied, the recognition of present trends so that we may 
have some assurance that we are working for an at- 
tainable result and not wasting effort on Utopian air- 
castles. 

These trends are so important that, unless I am ut- 
terly mistaken, they will result in an almost complete 
remaking of American economic life. In the clear view 
of them which is emerging all the plans for our future 
must be made, 
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